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tailor-made 


flexible cables 
for electronic 
equipment 


If you need special multi-unit low-loss 
cables for electronic equipment—let us design 
and manufacture them to your requiremenis. 
They may include coaxial, twin, quad and small 
power or control cores in any combination. 


BICC can offer you specialised pro- 
duction facilities for this work, as well as the 
services of skilled engineers who have tailor- 
made low-loss cables for all current requirements. 


Why not take advantage of this oppor- 
tunity? Write to-day and let us assist you 
with your problems. 


Cables on right are examples which 
have been designed and manufactured by BICC 
to meet specialised needs. 


Polythene-insulated 
P.V.C. sheathed multi- 
core cable with micro- 
phone and control 
cores for film studio 
use 


Multicore polythene- 
insulated and sheathed 
television camera 
cable. Overall dia- 
meter 0.5 inches. 


P.V.C. sheathed multi- 
core polythene-insu- 
lated flexible television 
camera cable. Overall 
diameter 0.8 inches. 


}. mah -unit 


Wee ~LOW-LOSS CABLES 


BRITISH 
NORFOLK 


INSULATED 
HOUSE, 


CALLENDER'’S 
NORFOLK 


CABLES 
STREET, 


LIMITED 
LONDON, W.C.2 
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INTRICATE PARTS 


but not too 


intricate 
for 


Made in Three Principal Materials 

FREQUELEX 

An insulating material of Low Di-electric Loss, for Coil 
Formers, Aerial Insulators, Valve Holders, etc. 
PERMALEX 

A High Permittivity Material. For the construction of 
Condensers of the smallest possible dimensions. 
TEMPLEX 

A Condenser material of medium permittivity. For the 


BULLERS LOW LOSS CERAMICS construction of Condensers having a constant capacity at 


all temperatures. 


BULLERS LTD., 6, Laurence Pountney Hill, London, E.C.4 Phone: Mansion House 9971 (3 lines) 


Telegrams : *‘ Bullers, Cannon, London "* Manchester Office: 196, Deansgate, Manchester 


A 100 Watt ‘Amplifier 


The outstanding features of this Philips Amplifier 
include : a high degree of voltage amplification ; an 
output of 100 watts ; and very little waste heat, giving 
cool running and long life. The output is well maintained 
even at extremes of the audio spectrum, and generous 
negative feedback taken over the output transformer 
provides excellent loudspeaker damping. 


A Diffuser Loudspeaker 


This Philips all-metal central Diffusion Loudspeaker 
is for ceiling mounting or suspension. It is attractively 
finished in a pleasing shade of cream that will harmonise 
well with any type of surrounding. Dimensions are 
15in. diameter, 8in. deep. The loudspeaker is fitted to 
Philips type 9803 unit, and has a 100-volt transformer 
tapped for 1, 3 and 6 watt operation. 
Send for literature covering the full Philips range of S.R.E. 


‘e) PHILIPS ELECTRICAL .... .2222%2" scm 


LIMITED MPS AND LIGHTING EQUIPMENT, ETC. 


AMPLIFIER DEPARTMENT, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2, 
A 687 A 
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&E.C. 


have many advantages — electrical and physical, which makes a substantial 
appeal to the professional radio engineer and the serious experimenter. Being so 
small they can be soldered directly into the part of the circuit where they are 
wanted and without any consideration of mounting methods or special holders. 

~ They require no heater power and therefore the danger of introducing hum 
does not exist, neither has screening to be considered. 

A minimum life of 10,000 hours means that they need not be easily accessible 
for replacement and the special sealed and robust construction ensures immunity 
from damage by vibration or atmospheric conditions. 

As replacements for thermionic diodes, G.E.C. germanium diodes are always 
worth considering and the main points which have to be taken into account are 
reverse resistance and permissible reverse voltage. Their low shunt capacitance 
will always be advantageous compared with thermionic diodes. 

From the point of view of the experimental worker they are invaluable 
because of their versatility, and they can equally well be used for say, an improvised 
source of bias from a heater supply, a probe voltmeter at television frequencies 
or in one of the many circuits of which the following are typical examples. 
For further information write to: 
Osram Valve and Electronics Dept., 
Magnet House, Kingsway, W.C.2. 


ig $00 pF 
5 ma T Vision Detector and Spot Limiter 


T.V. Sound Detector and Noise Limiter 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, W.C.2 
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SO SMALL— 
IT DOES 
A BIG JOB 


Miniature in Size, but big in performance. 
The M.M. 2 Gang Condenser has frame 
dimensions of only 1,” x 143" x 1}t’. 
Complete with dust cover. Cat. No. 4702. 

PRICE 10/6 


TYPE 604 (illustrated) is a low-loss short- 
wave condenser suitable for Chassis or 
one-hole fixing. Brass vanes are soldered 
to supports and electroplated. 


TYPE 603 is a split stator condenser of 
similar construction. 


The S.1 series in both types are particu- 
larly suitable for low power transmitters. 
PRICES: Type 604 15/3—17/0 

Type 603... 16/0—17/6 
Replacement Scales calibrated to Copenhagen 
Plan now available for :— 


Airplane Drive .. is .. 2/3 retail 
Squareplane Drive ass .. 2/6 retail 
Full Vision Drive a -» 2/9 retail 
S.L.8 or S.L.5 Drive .. .. 4/6 retail 


PRECISION COMPONENTS BY 


JACKSON 


BROS (LONDON) LIMITED 
KINGSWAY - WADDON - SURREY 


Tel. : Croydon 2754-5 Grams: Walfiico, Souphine, London 


ACE MODEL 600 


AVAILABLE IN CHASSIS FORM 
An outstanding achievement in radio engineering 
9 Valves 
9 Wavebands 
Tuned RF Stage 
Permeability Tuning on Short Waves 
Full Bandspreading on 11, 16, 19, 25, 31, 41 
and 49 m Bands 
Plus Trawler and Medium or Medium and 
Long Bands 
10 Watts Push-Pull Output 
._ Twin 10” Speakers 


Price £25 0 O plus £5 11 2 tax 


ACE MODEL 
600 CONSOLE 
Mode. 600 chassis and 
speakers in magnificent 


walnut cabinet of special 
acoustic design 


Size: 


40 in. X 20 in. Xx 12 in. 
(approx.) 


Price £30 0 0 
plus £6 13 4 tax 


MAJOR DISTRIBUTORS 
7 CAVENDISH PLACE 
LONDON W.1 


Tel. : WILlesden 6713 
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HERE are many prob- 

lems which confront the 
electronic engineer from day 
to day which may be regard- 
ed as ‘* necessary evils’’ and 
one of these is the correction 
of phase-distortion in an 
amplifier. 


The ‘CINTEL’ pps octal PHASE 
CORRECTOR 


is a new approach to the 
solution of this old prob- 
lem and enables the 


phase distortion in any 
wide band amplifier of 
75 ohms impedance to 
be corrected simply by 
“turning a knob.”’ 

For full technical details 


please write for leaflet 
No. PUCI/I. 


CINEMA-TELEVISION LIMITED 


A Company within the J. Arthur Rank Organisation 
FOREMOST IN THE MANUFACTURE OF 
@ Counters & Chronometers @ Metal Detectors @ Oscilloscopes @ Photo-Electric 
Celis @ Cathode Ray Tubes @ Geiger-Muller Tubes @ Electronic instruments 
WORSLEY BRIDGE ROAD:LONDON : S-E-26 
Telephone: HiTher Green 4600 


Northern Agents Scottish Agents 
F. C. ROBINSON & PARTNERS LTD ATKINS, ROBERTSON & WHITEFORD LTD 
287 Deansgate, Manchester 3 100 Torrisdale Street, Glasgow S.2 
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YOUR EQUIPMENT CAN HAVE THE PROFESSIONAL LOOK —— 


BY USING WODEN POTTED COMPONENTS 


Woden Potted Transformers and Chokes ensure a 
clean layout with uniform smart appearance. They 
are used by many leading Radio and Television 
Manufacturers and this is sufficient testimony to the 
high standard of efficiency which characterize these 
components. Available for ‘ Wireless World ” 
Williamson Amplifier, “ Electronic Eng-neering ” 
Home Built Televisor and other popular circuits. 


THE EQUIPMENT SHOWN IS THE TOP BAND CABINET 
TRANSMITTER AS DESCRIBED IN THE “SHORT WAVE 
MAGAZINE.’ 

SEND FOR ILLUSTRATED LITERATURE AND PRICE LISTS 
OF OUR COMPLETE RANGE. 


oN. 
<[JODEN 


“a MOXLEY ROAD 


BILSTON STAFFS 


E L 


THIS G.E.C. ADVERTISING 
MEANS NEW BUSINESS 
FOR YOU 


The advertisement on the left for G.E.C. 
Sound Systems is appearing in FACTORY 
lo MANAGER, MAKER UP, MASS PRODUCTION, 
TAILOR AND CUTTER. Follow up this adver- 
tising by ‘tying up’ with your own loca! 
publicity . . . and take full advantage of 


G.E.C. technical co-operation 


THE GENERAL BLECTRIC COMPANY LIMITED 


MAGNET HOUSE, KINGSWAY, LONDON, WC2 
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‘Frequentite’ is the most suitable insulating material for all high frequency 
applications. ‘Seventeen years ago we introduced the first British-made 
low-loss ceramic, and consultation with us before finalising the design of 
new components is a wise precaution. 


STEATITE & PORCELAIN PRODUCTS LTD. 


Head Office : Stourport-on-Severn, Worcestershire. Telephone : Stourport Ill. Telegrams : Steatain, Stourport 
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"Tie plugs and sockets 
are designed for use with either solid or 
airspaced dielectric cables. The patented 
method of connecting the plug to the metal 
braiding of the cable ensures positive con- 
tact and grip without soldering. The 
centre conductor of the cable passes 
through the hollow centre pin for easy 
soldering. The thermosetting plastic 
insulating material between the plug body 
and pin remains unaffected by heat from 
soldering. The socket with two-hole 
mounting flange incorporates a ‘ click’ 
action retaining spring which prevents the 
plug from loosening through vibration. 
Both plug and socket bodies are of Nickel- 
plated brass, and the contact pins are 
Silver-plated brass. 


BRIEF SPECIFICATION 
These Plugs and Sockets are manufactured 
to an R.E.C.M.F. Specification, and the 
minimum performance figures after testing 
to RIC/11 Yellow Specification INCLUDING 
TROPICAL EXPOSURE TEST, are :— 


Capacity (Plug and Socket 
together) 5 pF max 
Contact Resistance (Outer 
Contacts) 10 milliohms max 
Contact Resistance (Pin Con 
tacts) 10 milliohms max 


Leakage Resistance 10 Megohms min 


Steady withdrawal force 6-16 Ib. 
PAT. NO. 637613 


ANTIFERENCE LIMITED - 67 BRYANSTON STREET - LONDON W.1 
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Pre-Amplifier for tm pes High gain, low noise, with built- 
in power pack, tunable for peak sound and vision. Completely 
screened. £6/19/6 

MAINS TRANSFORMERS, FULLY INTERLEAVED, 

SCREENED AND IMPREGNATED. ALL GUARANTEED. 

ALL PRIMARIES ARE 200/250 v. Half Shrouded. 

HSM63. ited Guageatee: 0-250 v. 60 m/a.,6.3 v. at Jamps. 

5 v. at ‘ 

= “ouiput 380- 0-250 v. 60 m/a., 6.3 v. at 3 amps., 

2 . 

Hs40." Windings asabove. 4v. at 4amps., 4 v. at 2 amps. 

Output 

HS2. 250-0-250 v. 80 m/a 

HS30. 300-0-300 v. 80 m/a 

HS3 %50-0-350 v. 80 m/a 

HS2X. 250-0-250 v 


Fully Shrouded 
FSM63. (Midget). Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps., 
5S at 2 amps..... 
Oveput 
750-0-250 v 80 m/a...... 
. 300-0-300 v 80 m/a. 
350-0-350 v 80 m/a a 
. 250-0-250 v. 100 m/a. 
. 275-0-275 v. 100 m/a. 
- 300-0-300 v. 100 m/a. 

FS3X. 350-0-350 v. 100 m/a. 

All the above have 6.3-4-0 v at 4 amps., 5-4-0 v. at 2 amps. 
FS43. Output 425-0-425 v. 200 m/a., 6.34 4 amps., C.T. 6.3 v. 
4amps.,C.T. 5 v. 3amps. Fully shrouded éons 

Fsso. Output, 450-0-450 v. 250 m/a.,6.3 v. 2 amps., C.T. 6.3 v. 
4amps. C.T.5v. 3amps. Fully shrouded. 

F30X. Output, 300-0-300 v. 80 m/a.,6.3 v. 7 amps., Sv. "2 amps. 
Framed, Flying leads 
F3SX. Ourput, 350- 0-350 v. 250 n m ja. ‘6. 3v. . 6amps, ‘AY. "Bamps.. . 
4 v. 3 amps., 0-2-6.3 v. 2 amps. Fully shrouded..... 

FS160X. Output 350-0-350 v. 160 m/a., 6.3 v. 6 amps., 6.3 ¥ 
3 amps.,5 v. 3 amps. Fully shrouded. 

FS43X. Output,425-0-425 v. 250 m/a.,6. 3V. Gamps., 6.3v.6amps 
Sv.3amps. Fully shrouded.. 

HS6. Ourput, 250-0-250 v. 100 m/a.,6.3 v. 6 amps., CT. 5 v. E 
amps. For receiver R1355. Half shrouded... 

HSISO, Output, 350-0-350 v. 150 m/a., 6.3 v. 3 amps., CT. ‘Sy. 
3 amps. Half shrouded 

F36. Output, 250-0-250 v. 100 m/a., 6. 3v. "6 amps., C.1.5v.3 
amps. Half shrouded.. 

FS120. Output, 350-0-350 v. 120 m/a.,6.3 v. 2 amps., “oh 2 6.3 v. 
Zamps.,C.T.5v. 3amps. Fully shrouded : 

PRI/I, Output 230 v. at 30 m/a.,6.3 v. at 1.5/2 amps 

The above have inputs of 200/250 v. 

FS150. 350-0-350 vy. 150 m/a.,6.3 v. 4 amps., 5 v. 3 amps 


FILAMENT TRANSFORMERS 

F4 Output, 4 v. 2 amps.. 

Fé. Output, 6.3 v. 2 amps.. 

F6éX. Ourcput, 6.3 v. 0.3 amps.. 

FI2X. Output, 12 v. at | amp...... 

FI2. Output, 12.6 v. tapped 6 3 v. at 3 amps. 

F24. Output, 24 v. tapped 12 v. at 3 amps 
Fi2 and F24 framid with Flying Leads. 

FU6 Output, 0-2-4 5-6.3 v. at 2 amps 

F29. Output, 0-2-4-5-6.3 v. at 4 amps. 
FUC and F29 clamped with Flying Leads. 

F5. Output, 6.3 v. at 10 amps. or 5 v. at 10 amps. or 12.6 v. at 
5 amps. or 10 v. at 5 amps 

F6/4. Output, four at 6.3 v. tapped 2 at5Sv.at5 amps. per winding, 
giving by suitable series ard parallel connections 24 v. at 5 amps. 
20 v. at 5 amps., 18 v. ac 5 amps., 15 v. at 5 amps., 12.6 v. at 
10 amps., 10 v. at 10 amps., 6.3 v. at 20 amps., 5 v. at 20 amps.. 
F5 and F6/4 framed with Flying Leads. 

F66X. Output 0-4-6.3 v. 3 amps 

FUI2. Output 0-12-24 v. | amp.. 


OUTPUT TRANSFORMERS 
MOPI. Ratios 26, 46, 56, 66,90 120-1 50 m/a. max. current 
C.T. for Q.P.P. Class B, etc. Secondary 2/4 ohms. Top 
panel and clamped, each....... 
OPI. Midget Power Pentode, ratios 30, ‘60, 90-1, 
Secondary 2/3 ohms., each 
OP2. Midget Pentode, ratios 45- 1, Secondary 2/3 ohms, 40 m/a 
per doz 
OPI0. 10/15 watts output. 20 ratios on Full and Half primary 19/9 
OP30. 30 watts output, 20 ratios on Full and Half primary 28/6 
Williamson's O.P. Transformer to Author's specification £4/3/6 
Chokes for Williamson's Amplifier. 30H at 20m 
10H at 150 m/a.. 
Choke C4. 60 m/a., approx 8 H., 350 ohms. 
Choke CS. 40 m/a.,approx. 5 H., 360 ohms..... 
Choke C6. 50 m/a 50 H., 1,500 Ee 
Belling Lee Co-Axial Plugs. Type 642/F., each. 
Belling Lee Co-Axial Sockets. Type 604/S, cach 
B.1, Condensers, all new. 8 mfd. carton type, 3/2 ea. 
mfd. carton type, 4/9 ea. ; 8x8 mia., can type, 5/- ea. ; clips 
for sane each Sd. 
C.W.O. (add 1t/- in € for carriage), all orders over €2 carriage paid 
rade enquiries invited 


H. ASHWORTH (Dept. W.W.) 
676 GT. HORTON ROAD, BRADFORD, YORKS. 
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Introducing the lesser known 


pages of our catalogue 


LIMITED 


MEASURING EQUIPMENT 


MARCONI INSTRUMENTS 


FIELD STRENGTH 


Type TME !8 


It may not be generally known 
that, in our range of Communica- 
tions Test Gear, we number 
certain unique instruments which, 
designed for highly individual 
functions, demonstrate the extra- 
ordinary virtuosity of Marconi 
engineers. The user of these 
specialised types turns naturally 
to Marconi Instruments for all his 
test gear—knowing that a mastery 
of the more intricate measuring 
problems makes light of those 
more commonly encountered. 


FIELD STRENGTH MEASURING EQUIP- 
MENT TME 18 operates in conjunc- 
tion with a series of five inter- 
changeable loop aerials to cover the 
frequency band 150 ke/s to 25 Mc/s. 
The measurement is carried out by 
the substitution of a locally generated 
e.m.f. of frequency and magnitude 
equal to that of the signal received. 


The method of calibration reduces to 


simple terms the computation of field 
strength in decibels relative to one 
microvolt per metre. Field strength 
range: minimum of 1uV to maximum 
of 5V per metre, depending on 
frequency. The output can be moni- 
tored by panel meter of writing 
recorder. The equipment can be 
arranged for operation from a car 


type accumulator Of a.c. mains. 


MARCONI INSTRU 
MEN 
TS LTD., St. Albans, Herts. Telephone: St. Alb 
: St. ans 6161/5 
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INDUCTAWN 


Designed to provide simple and direct reading 
measurement of inductance values between 
0.05 microhenry and 100 millihenrys. A 
stable variable-frequency oscillator is used to 
resonate the unknown inductance with a fixed 
standard capacitor. Provision is made for the 
measurement of Q at resonance frequency. 


THE WAYNE KERR LABORATORIES LTD. 
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CE METER 


Calibration and scale reading accuracy are 
sufficient to provide direct readings of induc- 
tance values within 2 per cent. above one 
microhenry. Relative measurement can be 
made with greater accuracy. The instrument 
is very compact, measuring only 7}” high, 
7}” wide and 73” deep at base. 


NEW MALDEN SURREY 


CHARLES AMPLIFIERS 1951 


@ K5! HIGH FIDELITY AMPLIFIER 


K5I High Fidelity Amplifier incorporates 
several features of advanced design, including 
a detachable remote control unit, the 
Output stage is Triode-connected KT66 
valves in P.P., with negative feedback. 
The controls include input selector, Mic, 
Radio, Gram. 33/78 ; bass control, and treble 
control with both boost and cut. Output 6 
watts, 3, 7 and I5 ohms at below .5% 
distortion, 30-20,000 cps., £17/17/-. 


30 PAGE ILLUSTRATED CATALOGUE 
OF AMPLIFIERS, TUNING UNITS, 


LOUDSPEAKER CHAMBERS, ETC. 


% Write today for YOUR copy 


i8t KENSINGTON 


HIGH STREET, 


MODELS 


@ THE RC 
TUNING UNIT 


The RC Tuning 
Unit is a highly 
sensitive 3 wave- 
band, 4. valve 
unit he te 
an stage 
on all Maia A 


switch permits superhet or high quality 
TRF reception from local stations, the RF 
stage ensures that continental stations and 
short-wave signals are of real entertainment 


value, delayed AVC and |.1. Detection are 
used. Guaranteed for 2 years, £14/18/6 


(inc. P.T.). 
Ane 


LIFIERS 


(SALES) LTO 


LONDON, W.8 


Phone : WEStern 3350 


MALDEN 2202 
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You COULD MAKE AN AIRCRAFT 7<“" 


b LP 
“| py on a. 
Ce 


A Lincoln, a Hastings, a Sunderland could no more fly without its Signaller than 
the ‘‘ Queen Elizabeth ” could sail without her Radio Officer. Often flying long 
distances, the Signaller maintains communications by keeping in touch with other 
aircraft and Ground Stations. He is not only a skilled wireless operator but also 
an expert operator of radar navigational aids and secret radio devices. To qualify 
for this fascinating and important career, you must first satisfy the R.A.F.’s high 
standards of intelligence and physique. If you can, you will be certain of N.C.O. 
rank : and, later on, have a good chance of gaining a commission. 


ee ~ 


There are also special opportunities for certain Qualified Pilots, Navigators and 
Signallers who are above the normal age limits for direct entrants. 


%* 'f you are between 14 and 17—and keen—join the AIR TRAINING CORPS. x& 


Fly in the 


ROYAL AIR FORCE 
and be trained to lead! 


TO: ROYAL AIR FORCE, 
(DEPT. W.D.9D.) VICTORY 
HOUSE, LONDON, W.C.2. 


* Send details of (1) direct entry for 

flying duties (2) special schemes for 

ex-pilots and navigators (give previous 

rank) (3) Shecial schemes for ex- 

signallers, Applicants from the U.K. only. 
* delete two of these, H PP y 
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KINGS LYNN 


—because we have recently completed 
demonstrations in the areas shown above, 
and proved to dealers and others that the 
Model 63A Folded Dipole gives an extra- 
ordinarily good picture in dis- 

tricts previously regarded as 

** black ’’ areas. 


The Model 63A has both gain 
AND broad bandwidth and is 
the foremost correctly matched 
high gain Television aerial today. 
Model 63A with 1l0ft Dural 
Mast, £10/10/- retail (extra for 
16ft. mast £1/8/-). 


Aerialite Limited are the actual 
manufacturers of all Aerial 
Equipment for Radio and Tele- 
vision, and we make a full range 
of Co-axial and Air-spaced 
Feeder Cables in our Laboratory 
controlled factories. Lists sup- 
plied on request. 


¢ @ 


CASTLE WORKS, STALYBRIDGE , CHESHIRE. 


\ 


WorLD 


MARCH, 


ELECTRONIC 
CENTR 


of the 
NORTH 


« wae ‘ 
NS 
t, 
' C 


: ” 
conic ced 
\ect os and part 
onvey remo 
\t is for 
an 


DISTRIBUTION Suppliers and 
Stockists of all types of Electronic Instruments 
and equipment. 


COMPLETE INSTALLATIONS 

ENGINEERED. Metal Detection. Batch 

Counting. Electro-chemical Controls. Radiation 
Thickness Measurement. 


DESIGN of ANCILLARY EQUIPMENT 
MAINTENANCE & SERVICE 


AGENTS FOR 


CINEMA.TELEVISION LTD. 
MULLARD ELECTRONIC PRODUCTS LTD. 
BALDWIN INSTRUMENTS. 
<ELVIN & HUGHES STRAIN AND PEN 
RECORDERS. 

COSSOR OSCILLOSCOPES. 
FURZEHILL LABORATORIES. 
WAYNE KERR LABORATORIES, and al! 
jeading manufacturers of electronic instruments 


Write us-to add your name to our mailing 
list for regular information on new instruments 
and development. 


F.C. ROBINSON & PARTNERS the 
287 DEANSGATE 
ee 


DEAnsgate 660! 


MANCHESTER 
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We’ve no ey 


YES-MEN ;): 


a isn’t always easy to resist the 
suggestion that price is the final con- 

sideration when selling in a competitive market. That is why is THE 
we employ a team of knowledgeable, strong-willed ‘‘ know-men ”’ 


specially briefed to reject any compromise with quality. SWI TCH 


We at Keighley are not satisfied by the knowledge that each 
switch we turn out will function correctly when it leaves our PEOPLE 93 
hands — we must also know that it will continue to do so throughout 
the life of the appliance it is designed to control. 


Only then can our ‘‘ know-men ”’ feel satisfied that their job 
is well done. And—secure in the knowledge that fundamental sim- 
plicity of design, meticulous inspection at each production stage and 
rugged construction have provided a more than adequate margin 
of electrical and mechanical safety—they can then turn their 
attention to the unravelling of the next knotty problem. 


And how much extra does the discriminating appliance 
manufacturer pay for this higher standard of quality? Ina 
word — nothing. For the price he pays for his 
Cutler-Hammer Switches is immediately reflected 
in longer trouble-free service, reduced mainten- 
ance costs and enhanced goodwill for his product. 


CUTLER’-HAMMER 


= APPLIANCE SWITCHES 4 
BRITISH N.S.F. CO. LTD if 
@ Other British N.S.F. Products include: 
KEIGHLEY - YORKS “OAK” Rotary, Push-button and Slider 


switches; Carbon and wire - wound 
Phone: Keighley 4221/5 Grams : ENESEF, Keighley i * for Television and Radio 


po 


LONDON OFFICE: 9 Stratford Place, W.I. | Phone: Mayfair 4234 copnean. 
Licensees of Igranic Electric Co. Ltd. for the above products of Cutler-Hammer inc. Milwaukee, U.S.A. 
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RANGE 25,A 


to 
50A 


PRICE 
50uA  62/- 76) 
200:A  50/- 61) 
onan Hae ImA 42/- 84/- 


(Export prices on application) 


All sizes available with 
MIRROR SCALE 


lst Grade Accuracy 


SENSITIVE PANEL MOUNTING METERS 


For particulars of these and our full range of measuring instruments write to :— 


BRITISH PHYSICAL LABORATORIES 


HOUSEBOAT WORKS + RADLETT - HERTS - Telephone: RADlett 5674-5-6 


THE NEW BRADMASTER 
MODEL 5 TAPE DESK for 1951 


@ Built to professional standards @ Two speeds—3} 
and 74 inches per second @ Fast wind and rewind— 
full reel rewound in 14 minutes @ Heavy alloy flywheel. 
Freedom from ‘‘wow"’ and “flutter ”’ @ Double 
servo brakes on each hub @ Push Button control 
A : @ Three heavy duty motors @ Three shielded Bradmatic 
< heads @ Size: I3fin. x I5din. x 6hin. deep. 


PRICE : £37.10.0 
A PLUG BOX can also be fitted to the above equipment contain- 
ing three compartments which provide shielding for the head 
leads and eliminating hum and cross talk. Also fitted with three 
coaxial plugs and sockets, facilitating connection of the desk to 
amplifiers, etc. PRICE (fitted underneath desk) £1.5.0 


Hi-fidelity magnetic sound heads : 


TRANSFORMERS € CHOKES | = :c(essicd"'= 


S fidel t d head, t 
All “Varley” products are manufactured from the “PRP. pe ie. a 
highest quality materials. Screening Cans, beat quality (all mumetal) 
Transformers, etc., are individually wound and have composite (constructed of steel and 
interleaved windings with ample insulation, ensuring mu stal) 
freedom from breakdown. | 
The comprehensive range of Shielded and Open type 
Transformers available meets the requirements of Emitape, type 65 
every circuit. Write for list, etc. G.E.C. Grade “*A”’ 
MADE BY Durex type, MC I—lll 


Te | BRADMATIC LIMITED 


CAMBRIDGE ROW «WOOLWICH - S-E:I8 STATION ROAD, ASTON, BIRMINGHAM, 6 


Telephone: WOOLWICH 1422 Telephone: East 0574. Telegroms: Bradmatic, Birmingham 
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27M1 High Vacuum photo-multiplier 


WITH HIGH RESPONSE IN THE VISIBLE REGION 


Because of its high 
sensitivity, low noise level, low dark 
current and freedom from distortion, 
the Ediswan Mazda 27M1 may be used 
for light operated relays, for film 
scanning, facsimile transmission and in 
scientific research involving low light 
levels: and in many applications its 
small size is an advantage. The 27M 1 is 
capable of multiplying very smail 
currents produced under weak illu- 
mination by an average value of one 
million times when operated at 100 
volts per stage. sila ca i 
The resultant output current is a j inc 7) >> Tees 
linear function of the exciting illu- 
mination under normal operating con- y 
ditions. Since secondary emission occurs 4 instantaneously, the frequency re- 
v/ sponse is flat up to the frequencies 
TENTATIVE CHARACTERISTIC CURVES ~~ _at which transit time becomes a 
TTT I limiting factor. ae 
va A particular application of the 27M1 
photo-multiplier is in the Muirhead 
Phototelegraphic Transmitter, type D-106-A 
TT cent aaron ot Cat eathate where its above mentioned properties enable 
| a compact and highly efficient instrument to 
be obtained. 


T 


T 
| 
+ +—__+-_—+ 
| 


RATING 
Maximum Anode Supply Voltage (volts) °1,100 


Maximum Potential Anode/Secondary 
cathode K10 (volts 120 


Maximum Anode Current (mA) 1.0 


Cathode k1 sensitivity (uA/lumen) T10 
(Vi 1=0, all secondary cathodes joined at 100 volts) 


RELATIVE SENSITIVITY 


* With respect to cathode. 
+ The sensitivity is on the basis of a lamp colour 
a a temperature of 2700°k and a light area of 4 mm x 20mm 


| 
| 
i 4 = et 
—- J Further details of the 27M1 and other photo- 
wins multipliers are available on request. 


EDISWAN 


MAZDA 
THE EDISON SWAN ELECTRIC CO. LTD., 155 Charing Cross Road, London, W.C.2 


Member of the A.E.1. Group of Companies 


RV32 
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3", 33, 6" = 
RECTANGULAR Series 39 


INSTRUMENTS 
by 


PULLIN 


These three rectan- 
gular instruments are 
designed on symmet- 
ricallines, thus giving 
a distinctive clear, 
open scale and 
pleasing appearance. 
Each size available 
in all standard ranges 
The Series 65 and 35 
can be fitted with 
dial illumination 


Series 35 


Electron 


microscopes magnifying =p 


150,000 times are now 
MEASURING INSTRUMENTS (PULLIN) LTD. 
able to throw much more Electrin Works, Winchester Street, Acton, London, W.3. 


light on the infinitesimal Telephone ACOrn 4651/3 & 4995 
’flu germ, making new 
medical attacks on the 


Series 65 


The following selected material, being in new or otherwise excellent condition, is 
guaranteed to be in perfect electrical and mechanical order. All prices nett. No faulty 


gooda ever despatched. 
disease possible e THERMOSTATS. (Ex-A.M.) Switch 1.5 amp. at 240 v. On at 32 deg. F, off at 49 deg. F, 
therefore right for frost protection, 4/6 each, 45/- doz 
CAPILLARY THERMOSTATS. Range 55/90 deg. F. Switch with 5 amps. at 240 vy 
Tube 3ft. long. For air or immersion, 17/6 (despatch 1/-). Also High Temperature 
By simi lar model, in at 115 deg. C. (239 deg. F.), and out at 109 deg. C. (228 deg. F.) with oft 
tube, switch 10 amps. at 240 v. 18/6 (despatch 1/6) 
VACUO THERMO-COUPLES (8.T.C.) 5 m/a. (10 m/a. max.). Unmounted, with four 


leads. In 2in. by lin. vacuum tuve, brand new, boxed 8/6. 
concentrati on = of skill : SHADED POLE INDUCTION MOTORS (Hoover) Brand new 200/250 v. A.C. R.P.M. 


constant at 1,200, very silent running. For wire recorders, cine projectors, gram. 
motors, cooling and extractor fans, stirrers, etc. Body 3iin 3tin., with shaft each 
effort and experience, on ond, 86/6 despatch 1 

> AIR COMPRESSORS, superior model with steel cooling fins. Up to 300 Ib. aq. in 
Overall length Stim. With sunk 6-key splined drive, 29/6 (despatch 1/-). PRESSURE 


GAUGES ( Dewrance) 0/350 Ibs. aq. in. In sturdy brass housing, Sin. dial, din. mounti 
one obj ect only - Parme ko Gomae, th casteere’ bonne, L4/S (ugntth 04.) ; _ 
REDUCTION GEAR BOXES (Admiralty—Mercedes Benz). Ratio 25: 1 down. Steel 


worm to bronze gear, worm lin. dia., gear 4in. dia. (approx.), suitable for high duty. 


pr oduce trans fo rmers pede and couplers. Housing 6in. by 7in. high. New, slightly soiled, 37/6 


AIR BLOWERS, fitted Brooks 1/8th H.P.‘1/4th H.P. frame). Induction motor, 220 
250 v. A.C. 2,800 r.p.m. Outlet 3in 2in., reconditioned as new, 25/7/6 (deapatch 
that are used thr oug hout England 5/6). Also Keith, Blackman model rated for 220 v. D.C. 3,000r.p.m. Round 
outlet 3}in. internal (4in. hose connection). Overall length 16in., height 13in., brand 
new, paint slightly soiled, £7 10/ ~ (despatch England 4/6). Also MINIATUR! 


E 
the Electronic and BLOWER). operation 24/36 v. A.C./D.C. 7,000 r.p.m Overall srength 4tin., 15/- 
(despatch 1 - 
OVERLOAD AND y~ og? — ae Ironclad housing 7in. * 4in. * 2tin 
200/250 volta A.C. or 8 ar 6/6, 15 amp., 19/6. Switch opens circuit on 
Elec trical Ind ustries accidental short or fam Bd AF Rather gk + ny remedied—aaving 
J fuse replacements. Excellent bargain—sturdily made. (Despatch of either 1/6). 

DISTRIBUTION BOXES, brand new. Pitted 7 Slydlok Fuses (5, 15 and 30 amp.), 
2 40-amp. two-pole Rotary switches, 1 10-amp. Rotary switch, 1 Tumbler 
one applic ation being switch, 1 x 10-amp. 3-pin socket. Smartly housed in meta! case 15} 11} x 3in. 
deep with hinged top section giving access to fuses, enamelled ivory Useful in 

laboratory, darkroom, kitchen, etc., 29/6 (despatch 3/-) 
th 1 DELCO ACTOR FANS, high duty 12in. model. 220/250 v. A.C. Mounting ring 
e e ec tron microscope l4in. dia. Induction motor £5/17/6. Or with protective grille, 26/5/6, both carriage 

paid England and Wales 
MALL ION SPEAKERS, made by Goodmans for Admiralty. Fitted 3}in 
itse 1 4 P.M. m/coil unit (15 ohms) in neat cast housing 6¢ x 3 < 3in., with vol. control and 
mounting lugs. Useful also for intercom., 15/- (despatch 1/6) 

VERSHED OHM-METERS, second hand ex-Govt., tested, lese battery. Range 
0.1-200,000 ohms, in two scales. With leads, prods, carrying case, etc. True ohm- 

meters and very useful instruments, 65 - (despatch 1/6) 


EVERSHED BRIDGE MEGGERS (250 v.) 5.H. ex-Govt. Each one expertly tested 

before despatch. Range, Megger 0/50 ohms. Bridge, .001-100,000 ohms, shown in 

PARMEKO of LEICESTER | ici icetete Sih 0S ton Pein Si iid "Wie crying ae 
« | 215 (despatch 4/6). 

in Stock :—Range of Centrifugal and Vane Pumps, Vitavox P.A Unite and Horna 


Speaker Tripode—-details on request 


Makers of Transformers for the Electronic and Electrical Industries 
e M.R. SUPPLIES Ltd., 68, New Oxford Street, London, W.C.1 
Telephone : MUSeum 2958 
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I. is now nearly eighteen months since 
we first published details of the Corner 


Ribbon Loudspeaker (1). 


There is evi- 


dence that the use of these loudspeakers 
in a number of leading laboratories is 
undoubtedly resulting in a higher ac- 
curacy in subjective work on the ideal 


The problem of supplying the Corner Ribbon Loudspeaker to 
the public is not easy. The testing of loudspeakers for instance 
becomes increasingly difficult the more the loudspeaker 
approaches perfection. This, together with the desirability of 
some control over its installation, severely limits the number 
which can be produced and thereby prohibits general release 


for random trade distribution. 


Enquiries in the first place 


should be sent direct to us at Huntingdon. 


(2) 


Tracing distortion can be divided into three 
separate components. One component can 
(theoretically) be overcome in good pick-up 
design. The remaining two are fundamentally 
present in the recording system used and each 
is a definite though different function of the 
response characteristic. The optimum correction 
varies with the recording and, it appears, can best 
be met by controlling the balance of very high 
yarmonics, using just sufficient slope necessary to 
offset the slope or rate at which distortion 
increases with frequency. 


requirements for a monaural 
system (i.e. practical radio and 
record material). 

In our own programme, we have 
used the speaker in an attempt 
to investigate the relationship of 
tracing distortion to the response 
characteristic (2). This analysis 
has resulted in the design of the 
Q.U.A.D. amplifier, the controls of 
which correct for the programme 
or recording IN FULL because 
the compensation for distortion 
is separated from the control of 
balance. 


We suggest you write for the 
Q.U.A.D. booklet. Those skilled 
in the art of acoustics will 
readily appreciate the advan- 
tages of the more important 
developments in the specifi- 
cation detailed therein. 

Since at least one major limi- 
tation is present in reproduced 
sound, it follows that final 
judgment of the whole can only 
be subjective. When listening 
to the Q.U.A.D. amplifier, notice 
particularly how the best pos- 
sible quality is extracted from 
each and every programme and 
recording without upsetting 
correct orchestral balance. 


The Q.U.A.D. amplifies complete in two units 
as illustrated £33. 


— 
YY — 
vy — 
MANUFAICTURING QO .To 


HMUNTINGOON+ HUNTS+ TEL: 361 
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Brief Specification 

WORKING VOLTAGE—200/250 volts A.C. 50 c's. 

TAPE SPEEDS —7tin. sec. and I2in. sec. 

RUNNING TIMES —30 minutes and 20 minutes. 

REWIND —Provision for fast rewind or forward running of 
complete spool in one minute. 

—Any recording may be erased. Erasure is 
automatic, preventing double exposure 

—2 watts. 


ERASING 


OUTPUT 

TERMINATIONS —Iinputs for microphone and radio and outlets for 
external speaker 

— 184 x 134 x 10in. 


—38 ib. complete. 


DIMENSIONS 
WEIGHT 


ACCESSORIES —Supplied complete with microphone, tape and 


Simon 


Recorder House, 48-50 George Street, Portman Square, London, W.1, England 
Welbeck 237! (4 lines) 


Telephone Telegrams : Simsale, Wesdo, London, Cables : Simsale, London 


L. P. RECORDS rN G 
Instruments (( 
sound better still... : oa 


aa de 
oy yen P Model 
VALVE 


This instrument sets 
an entirely new stan- 
dard of performance 


26 LABORATORY 
GRAMPIAN VOLTMETER 


MODEL 492 4-watt AMPLIFIER UNIT 
For A.C. mains, 110/260 v. 


Gives 
mains 


necessary bass compensation for = 


L.P. records with separate bass and 
treble tone controls. 

Fitted with switch to 

correct frequency 

response for 334 or 

78 r.p.m. records and 

also radio in- 

put position. 


Retail price £17.0.0 
Cover extra £1.15.0 


operated 
valve voltmeters. It 
measures d.c. and a.c. 
voltages from 0.2 to 
250ov. and has an 
upper frequency limit 
of 200 Mc's. Four 
resistance ranges 
extending up to 500 
megohms and a deci 
bel range are included. 

The meter is a six 
inch movement with a 
mirror scale. 


%& Accuracy on all voltage ranges conforms to B.S. 89 : 1937 
for First Grade moving coil meters—a performance which 
has not hitherto been claimed for any valve voltmeter. 


ELECTRONIC INSTRUMENTS LTD 


17, PARADISE RORD RICHMOND: SURREY ENGLAND 


Write for details to 


GRAM@ION REPRODUCERS LTD 


9 HANW ORTH TRADING ESTATE, FELTHAM, MIDX 
Telephone : FELtham 2657/8. ‘Reamg. Feltham." 


“Terao 


Telegrams 
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It is inevitable that nuclear energy will one day become a normal part of 
the routine of our lives, its use an every day occurrence, its control] as 
consistently conformable to rule, and as much taken for granted, as elec- 
tricity is today. 

It is obvious that this control will require new forms of insulation, and un- 
doubtedly somewhere in their construction porcelain will play a vital part... 
and it is equally obvious that only the finest porcelain will be good enough. 


This being so it is certain that the stamp of Taylor Tunnicliff will be as much 


impressed on the future as it is upon the insulators of modern times. 


TAYLOR, 
TUNNICLIFF 
PORCELAIN 


TAYLOR, TUNNICLIFF & CO. LTD. Head Office: EASTWOOD - HANLEY - STAFFS ~- Stoke-on-Trent 5272-4 
London: 125 HIGH HOLBORN, W.C.1. Helborn 1951. Factories at : Hanley, Stone and Longton, Stoffs. 


TYPE SI 


P) 


OTHER MODELS 
TO CHOOSE FROM 


ee 


* Obtainable from 
all leading tool 


merchants and factors. 
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Wolf crecraic 
SOLDERGUNS 


Whatever the operation it can be 
done better, faster and cheaper 
with Wolf Solderguns. For 
example, there is nothing to touch 
the automatic gun (illustrated 
above) for efficiency and economy 
in modern assembly shops. It has 
automatic feed, a trigger solder- 
feedactionand perfecttool balance. 
There are Wolf models for every 
type of soldering from fine instru- 
ment to heavy industrial work. 
Only Wolf offer all these soldering 
advantages — 


OFF-STRAIGHT EASY-GRIP HANDLE 
PERFECT CONTROL - QUICKER HEAT-UP 
LOCALISED HEAT LOW CURRENT 
CONSUMPTION - MAINTAINS CORRECT 


HEAT - A MODEL FOR EVERY PURPOSE 


Wolf 


ELECTRIC 
SOLDERGUNS 


WOLF ELECTRIC TOOLS LTD., PIONEER WORKS, HANGER LANE LONDON, 


FOR: Automatic coolant regulation. Movement for pressure 
change. Packless gland to seal spindle in high vacua. 
Reservoir to accept liquid expansion. Dashpot or delay 
device, Barometric measurement or control. Pressurised 
couplings where vibration or movement is present. Dust seal 
to prevent ingress of dirt. Pressure reducing valves. 
Hydraulic transmission. Distance thermostatic control. 
Low torque flexible coupling. Pressure sealed rocking move- 
ment. Pressurised rotating shaft seals. Aircraft pressurised 
cabin control. Refrigeration expansion valves. Thermo- 
static Steam Traps. Pressure amplifiers. Differential pressure 
measurements. Thermostatic operation of louvre or damper. 
Write for List No. N8oo-1 


Drayton ‘Hydroflex’ METAL BELLOWS 


Drayton Regulator & Instrument Co. Ltd., West Drayton, Mdx. - W. Drayton 26ll 


Widery ~DORLEC 


CABINET rt A 


j=-— 


See us at the 


R.E.C.M.F. Exhibition | Technica! Advisor : 


STAND 104 Cc. H. DAVIS 
APRIL 10th, Ith and 2th. | 59, BROMPTON RD. 
LONDON, S.W.3. 


MANUFACTURERS 


HALLAM SLEIGH & CHESTON LT° 


WIDNEY WORKS: BIRMINGHAM 4 
ESTABLISHED 1698 


rfine Berm ongharn + 
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THE COSSOR DOUBLE BEAM OSCILEOGRAPHS 


Can this 
Instrument 
solve a 


problem 


for you ? 


Here are some details of Widely different industries are daily finding new uses for 
Model 1049 as illustrated: : : 
The Double Beats Tube senteats the COSSOR Double Beam Oscillograph. Sometimes it 


two simultaneous independent provides the answer to an industrial problem of long 
traces over the full diameter of a 
90 mm. screen, and provision is standing. The tracing and measurement of noise, strain 
made for the measurement of ? . - ae , 
both input voltage and time upon and vibration are typical everyday applications of this 
the calibrated dials of the instru- 
ment. The Oscillograph is, par- 
ticularly suitable for obtdining industries as far apart as brewing and the manufacture of 


rmanent photographic records ‘ , : : : 
ie the aa Model 1428 jet engines. Call on our technical advisory staff if you have 


Camera for which a Motor Drive a problem. They will quickly let you know w 
Attachment Model 1429 is P y q ’ y hether the 
available. Oscillograph can help you. 


COSSOR 


Double Beam OSCILLOGRAPHS 


versatile instrument which is already helping engineers in 


Please address enquiries to: 
A. C. COSSOR LTD., INSTRUMENT DIVISION (Dvpt. 4), HIGHBURY GROVE, LONDON, N.5. 
Telephone: CANonbury 1234 (30 lines) C124 
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VARIABLE- 
BUT 
DEPENDABLE 


The value of the new EGEN midget pre-set variable resistor to the 
television and electronics designer and radio engineer has been enhanced 
by a new double slider, giving greater stability and making accurate 
adjustment easier. It has a rating of 2} watts and is designed for panel or 
chassis mounting ; available in any value from 10 ohms to 25,000 ohms. 


R.E.C.M.F. Exhibition — STAND No. 26 


—and a better carbon potentiometer 

The complete electrical stability of the EGEN 
POTENTIOMETER is achieved by a specialised 
method of carbon deposition. Perfect mechanical 
action further contributes to its outstanding 
reputation for reliability. 


EGEN ELECTRIC LTD. 


Charfleet Industrial Estate, Canvey Island, Essex. "Phone: Canvey 69! 
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Size 2° x 13" xi’. 
Worm drive for smooth action. 
Rachet action prevents over- 
winding. 
Silver-plated solder tags. 
This new resistor can be supplied in 
groups dtoa panel, 
suitably engraved, if required. 


POTENTIOMETERS 


BUILD WITH OUR HANDSOME 
HOME CONSTRUCTION UNITS ! 


ANYONE can build this magnificent SUPERHET !* 
Using the new an r »olut-to-point Construction Sheets for our 
famous 6 v. A.t with the latest 40 Tuning Unit) you can, for an evening's 
entertaining a, COFr receiver (without ANY test gear) whose 
of commercially built units at 


As our delighted friends 


UNIT comprising the famous 3 ba 


with 10. push-pull Quality Ar.plifier 
Ideal with Williamson 


I had the surprise 
it is the best set I've ever heard 
eleven circuits, data, ete., send 16 
Home Constructor’s Hand-book.” 
ONLY from 


70, LORD AVENUE, ILFORD, ESSEX 


CAPACITORS 


SMALL SIZES 
_ HIGH STABILITY 


COMMERCE ESTATE, WOODFORD AVENUE, 
LONDON, £E.18. Telephone: BUCkhurst 6501/2 
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a) 


and talking of "Mike, '* 


and 'speaketS 


... Which, of course, we do nothing else but, it is as well to 
remember for your own peace of hearing that we at VITAVOX 
have specialised in the design and manufacture of sound 
reproduction equipment for nearly a quarter of a century 
and are still endeavouring to satisfy other people’s ears 
but not our own. Below are depicted the principal products 
in the VITAVOX range of which we’ll be happy to send 
you full details of any or all on request. If you have a really 


OA CR Ns A ipa 


a5 ow 


good dealer near you, you can hear them for yourself. 


it sounds right with VITAVOX 


we hate people who abbreviate ‘‘microphone’’ to *‘‘mike’’, 
Bee MLOre 


but the advertisement looks [ stupid if we say ‘‘mics”. 


TYPE “A” 


MICROPHONES [ == } 


CIR MULTICELL 
CULAR HORNS 


HORNS 


SPEAKERS 


CONE | 


REPRODUCERS 


/ KLIPSCHORN 


PRESSURE TYPE BITONE 
UNITS MICROPHONES REPRODUCERS 


LIMITED - WESTMORELAND ROAD . LONDON .N.W.9 . ENGLAND 
Grams: VITAVOX, HYDE, LONDON. Cables VITAVOX, LONDON, ENGLAND 


VITAVOX 
Telephone: COLINDALE 8671. 


5442 
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Important 
Receiver... 


. - in the extensive Redifon range of communications radio is the 
R.93—a fixed frequency, single channel receiver covering 2 to 20 Me/s. 
Its crystal controlled oscillator and other special features make this the 
ideal unattended receiver for point-to-point and ground-to-air channels 
and it has full remote control facilities. Specialised applications of 


the R.93 include monitoring, diversity, reception or frequency shift 
working. 


The Redifon range includes MF, HF and VHF transmitters, 
receivers, radio telephones, navigational aids, AF amplifying systems 
and other electronic equipment. Enquiries for single units or complete 
/ networks including aerials, masts, power supply, land line amplifiers, 

remote controls and other apparatus are welcome. 


Radio Communications Division The R.93 is designed to the specification of International Aeradio Limited 


REDIFON LIMITED, BROOMHILL ROAD, WANDSWORTH,  S.W.18 


DesiGNers & MANUFACTURURS OF RADIO COMMUNICATION & INDUSTRIAL ELECTRONIC EQUIPMENT Phone: VANdyke 7281 


. INSTRUMENTS by S] FAM | D E N C 0 TWO SHOTS FROM OUR LOCKER 
WE AIM AT PERFECTION WITH REAL VALUE FOR MONEY 


CS ENGLAND 


at D.A.0.1. ALIGNMENT 


: ry @ 
This Bench type portable j as apagntihab : 
instrument is used in many raesk preneyes modulated ge tor 
. P 4 the alig or . 1 s% and asso- 
laboratories where consistent 7 ciated circuits. The two standard frequen- 
accuracy is demanded. Single 4 cies of 465Kc/s, and 1.600 Kes. are selected 
i at the turn a switch. e modulation 
Poe ranges for D.C. or j frequency is approximately 800 cps. 
.C., calibrated to customers Vs, An output of approximately 50 MV. is 
requirements. Sizes 3}", 4 , . available ~ se cormianie, a eugolies 
“a are derived from one U.10 cell and one 
or 6 Instruments. Accuracy y 1289 battery inside the unit. Consump- 
B.S. First Grade. tion is 50 MA. Single valve type DL.92 
is used Dimensions of case : Width 
GY ot 47 6 3hin., Depth 22in., Height 4jin. 
The 44” square type instrument is complete but fess battery. 
the latest design embodying all the 
latest improvements. It has a 
large open scale so much desired : 
for modern switchboard practice. g TELEVISION 
The case is of black bakelite, and PRE-AMPLIFIER. 
the instrument can be supplied in 
all ranges for D.C. It can be also 
fitted with a metal rectifier for 
A.C. working. Accuracy B.S. 
First Grade. 


~ 


YELLOW 
LT6-3uac 


A really first class am- 
plifier, suitable for any 
transmission and any 
make of receiver—The 
price? Just 29/6 com- omen ae 
Prices on application. plete with EPP! vaive sirtascaet ain 


PROMPT DELIVERY AND TWELVE MONTHS GUARANTEE The above from wil good class Stockists, or in the case 


of difficulty write us direct. Full details are available. 
SIFAM ELECTRICAL INSTRUMENT CO., LTD., 


LEIGH COURT - TORQUAY - Telephone: TORQUAY 4547/8 DENCO (CLACTON) LIMITED 
OLD ROAD. CLACTON-ON- SEA, ESSEX. 
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IMAP \ | 


-\UALITY has always been the basis of Dubilier 
technical supremacy and in the television field 
too, this factor has confirmed Dubilier’s lead in 

the international field. 


hus it is natural that only components of tested 
quality and worth will satisfy television engineers. 
Experience has proved that Dubilier Nitrogol 
Capacitors, acknowledged by technicians throughout 
the world for their reliability, are best suited to the 
manufacturer of television apparatus. 

In such applications as radar, amplifiers, undersea 
cable repeaters and industrial electronic applications, 
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Nitrogol Capacitors are again a prime necessity. 


Comprehensive catalogues giving detailed information 
of capacitors and technical service are available upon 


NUBILIE 


GONDENSER CO. (1925) LTD. 


‘. r 


DUBILIER CONDENSER CO. (1925) LTD.. DUCON WORKS, VICTORIA ROAD, N. ACTON, LONDON, W.3 
"Phone: Acorn 2241 (5 lines). "Grams: Hivoltcon, Wesphone, London. Cables: Hivoltcon, London. Marconi International Code 
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High Sability 
_CARBON RESISTORS 


ENGINEERS will be interested in the improved stability 
offered by Painton Resistors. e.g., Type Approval of the 
+ and 4 watt Painton Types has recently been extended to 
ohmic values greatly exceeding those otherwise shown in 
the “ Blue Book.” 


Full details on request. 


BUYERS will be interested in competitive prices and rapid 

and reliable delivery. Bulk supplies of most types are 

available at short notice. Quotations will be gladly supplied 
: on request. 


PAINTON 


_ PAINTON &COLITD - KINGSTHORPE - NORTHAMPTON - /£/EPHONE 2820 


, _— your Production? 


version of the regulating transformer will probably 
nat of th SUPERHET and T.R.F. : 
. 96 r7 7 
and war-time utility The OSMOR “QQ” Coilpack solve your problem. Write for 32 page 
receivers and others floes not ‘ whistle while it 
works” but g.ves you perfect 
peclormance in every way. And 
it saves time. money and hours of wasted effort puzzling 
over complicated wiring circuits. Just 5 connections, 
5 minutes’ work and the job is donc—and well done! 


Catalogue Vs49 which gives full details 


of the Variac transformers and their 
manifold applications. 


Send stamp for FREE new circuits. lists of Coils 


Coilpacks, Dials and all Radio Components, etc. C L A U D E LY 0 N S$ LT D 


% New wavelength scales tor Type A’ dials 8 each 


OSMOR RADIO PRODUCTS LTD. (Dept. W.16) {| 180 Tottenham Court Road, London, W.1. Te/: MUSeum 3025/6 


BRIDGE VIEW WORKS, BOROUGH HILL, CROYDON, SURREY | and 76 Oldhall Street, Liverpool 3, Lancs. 
Telephone : Croydon 1220 | 
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The Police “999° emergency call system depends for its 
successful operation on instantaneous radio communication 
between Police headquarters and the fleet of patrol cars. Radio 
equipment in the patrol cars is used under the most arduous 
conditions but it must be available for instant use 24 hours in 
the day 

No wonder then that more and more Police authorities 
throughout the country are using G.E.C. quartz crystals in their 
radio equipment. 

Pioneering research and experience in making over a million 
units, ensure a product of the highest quality. For all your 
quartz crystal requirements be sure to specify G.E.C 

Quick delivery service for urgent requirements for experi- 
mental or replacement purposes 

Write for our leaflet QC.4904. 


SALFORD ELECTRICAL INSTRUMENTS LIMITED 
PEEL WORKS - SILK STREET: SALFORD : 3 - LANCS. 
A SUBSIDIARY OF THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 
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SELECTIVE 
TRANSMISSION 


MEASURING SET 
MODEL RP 3110 


Designed and Manufactured for G.P.O. 


This is a precision instrument for measure 
ments on multi-circuit coaxial cable carrier 
systems by means of a comparison with 
locally generated signals of known frequency 
and level. 


Frequency coverage : 60 Kc)s — 3 Me/s ir 
7 ranges. 


Calibration accuracy : below 0°2% or 2 Kes 
whichever is the greater. 


Range of measurements : 


through levels + 10 db to - 61°5 db 
or terminated levels + 10 db to - 81°5 db 


referred to ImW in 75 ohms 


BRITISH COMMUNICATIONS CORPORATION LTD. 


GORDON AVENUE, STANMORE, MIDDX. 
Telephone : GRIMSDYKE 2266. Cables : DISC, STANMORE. 


Power supplies : 
200 — 250 Volt, 50 c/s 


ADAPTOR UNIT 
TYPE S.C. “88” 


Adaptor Unit 
S.C. “88” 
eliminates 
costly 
nine troublesome . 


fegel rade Mork A oe ET 
conversions “g 
IT ADAPTS THE *“*LONDON "’- DESIGNED TELE- 
komarmi os |e . VISION RECEIVER FOR SUTTON COLDFIELD 
THE LOWEST EVER |x; oe te RECEPTION — PERFECT SOUND AND VISION 
CAPACITANCE OR [a2 [74/143 — Small and compact, the unit, embodying power-pack, 
ATTENUATION [ A34/ 73 [06/1.5/0 . and all the necessary “‘works,’’ is simply fitted between 
LOW CAP] CAPAC] UOAPED. aerial and set. Set itself is entirely untouched, and in its 
JMMEDIATE (| -*\ originalstate-—chus retaining stall" detiga-otlicionty.” 
ci | 7.3 | 150 Of particular interest to “Fringe’’ viewers. Real savin 
DELIVERIES \ocsoztiats. of comm, trouble and cost. oe : 
SPECIALISTS 1 AIRSPACED CM | 6.3 | 173) 3. Full details supplied. Price 7 Gns. nett 


AATICULATED CABLES SINCE (329 c2|63 471 | 2: Two models: “L” for 30/35 miles radius of transmitter 
C22 | 5.5 | 184) 2. Y “PF” for “Fringe’’ areas. 
TRANSRADIO LID sean Manufacturers: 

- i C33 | 4.8 | 220 


306 caa| 41 252/24 11, ap SPHERE RADIO LIMITED 
HEATH LANE, WEST BROMWICH, ENGLAND 


pat. 
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‘FLEXILAN 


. Rubber to Metal in a fine working partnership 


This group from our range of * FLEXILANT ”° general- TYPE No. 10. Bonded Rubber Bobbins 


akg : RS é for Mountings and Coup- 
purpose light, and instrument,mountings is backed by Seep tee wns Grdemgieuiion 
the good service manufacturers expect from us. and shear. 


We investigate all mounting problems. May we investi- TYPE No. 38. Light instrument mounting. 
gate yours ? TYPE No. 67. Tumbler Switch Seals. 


RUBBER BONDERS LIMITED 


IN ASSOCTATION WITH EMPIRE RUBBER COMPANY 
\ 


_ (PROPRIETORS H G. MILES LTD)) 


DUNS FABLE, BEDS. 
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A GREAT NAME 


is a stake in the future 


Marconi research made radio possible. From 
the experiments of Guglielmo Marconi in 1895 
the whole of the world’s network of wireless 
communication and electronic vision has sprung. 
Many have followed Marconi, and after 50 
years Marconi leads still. 


Enthusiasm, patience and unshakeable faith 
activate the research workers of Marconi. 
The present and the past are their books of 
reference ; in their work they write the volume 
of the future in wireless, and all that wireless 
means. 


Marconi 


THE FIRST AND 


GREATEST NAME IN 


WIRELESS 


MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED - MARCONI HOUSE - CHELMSFORD - ESSEX 


We manufacture a complete 
range of Television Lead-in 
Cables for Local and Fringe Area 
service; full details sent on 
request. 

In addition we make all types 
of Polythene and P.V.C. Cables 
for radio, radar and for all 
branches of H.F. work. Our 
long experience enables us to 
produce cables with specified 
characteristics and we shall be 


(L to R): Coaxial; Bal- Pleased to put forward sugges- 
anced Twin Screened tions 

(U.K. Pat. No. 559518); 

Twin Unscreened. 


W. T. HENLEY’S TELEGRAPH WORKS CO. LTD. 


51-53 HATTON GARDEN, LONDON, E.C.! 


— towards perfection — 
Most Trusted Name 
in Loudspeakers 


Only by the exact- 
ing skill of the 
craftsman in every 
stage of making, 
has the Lowther 
drive unit main- 
tained its “second 
to none”’ reputa- 
tion throughout 
the world. 


LOWTHER P.M.2 drive unit 
for horn loading 


The supreme performance in conjunction with 
either Lowther P.W.1 corner cabinet or Voi 
Reflector corner cabinet has yet to be surpassed ! 


Further details gladly sent upon request :— 
gladly 


THE LOWTHER MANUFACTURING CO. 
(The Laboratory Production unit) 
LOWTHER HOUSE, ST. MARK’S ROAD., 
BROMLEY, KENT. Phone RAV. 5225 
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DATA ON THE MT57 TRIODE MERCURY VAPOUR RECT- 
IFIER, ONE OF THE RANGE OF MULLARD THYRATRONS 


LIMITING VALUES (ABSOLUTE RATINGS) 

Maximum Peak Anode Voltage* 

Inverse 1000V 

Forward 1000V 
Maximum Cathode Current. 25c's and above. 

Peak (for general control service) 

Peak (for ignitor firing service) 

Average (for general control service) 

Average (for ignitor firing service) 

Maximum averaging time 

Surge (maximum duration 0.1 secs.) 
Maximum Grid Voltage. 

Before conduction 

During conduction 
Maximum Grid Current. 

Average (Averaging time 15 secs.) 

Maximum Grid Resistor 
Mia. Cathode preheating time. 
c M e 40 to 80 c 


Heater Voltage 5.0V 
Heater Current 4.5A 
Capacitance Anode -grid 4uuUP 
Deionisation Time (approx.) 1000 * secs. 
lonisation Time (approx.) 10 secs. 
Anode Voltage Drop 16V 
Control. 
Anode Voltage 60 
Critical grid Voltage (approx.) 1) 
Base 4-pin UX. 
* 1500V for condensed Mercury temperature up to 75 CA 


The Mullard range of Thyratrons has now been 
extended to include types suitable for use in both fixed 
and mobile equipments. 
For fixed power and motor speed control applications, a 
selection of Mercury Vapour tubes is available providing maxi- 
mum average anode current ratings from 0.5 to 6.4 amperes. 

© For relay, switching and motor control applications in aircraft, ships 
and industry where movement is encountered, a selection of rare 
gas-filled tubes is also available. Important among these is a series of 
xenon-filled tubes with anode current ratings from 0.1 to 6.4 amperes. On 
account of the small variations-with-temperature of xenon gas, these tubes 
are ideal for use in equipments operating over a large ambient temperature 

range. 


The Thyratron illustrated and described here is the 2.5 amp. MTS7. Full 
details on the complete range of Mullard Thyratrons will be supplied 
on request. 


INDUSTRIAL POWER VALVES « THYRATRONS - INDJSTRIAL RECTIFIERS + PHOTOCELLS 
FLASH TUBES °* ACCELEROMETERS * CATHODE RAY TUBES ‘ STABILISERS AND 
REFERENCE LEVEL TUBES - COLD CATHODE TUBES +: ELECTROMETERS, ETC. 


MULLARD ELECTRONIC PRODUCTS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C2 
MVT 96 
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BOOST YOUR EXISTING 
E.H.T. SUPPLY 


You have a television receiver that is now not so 
new. No doubt you would like to substitute a 
modern tube and obtain a brighter and improved 
picture. Of course, you want to retain the existing 
E.H.T. supply, but it is insufficient for the higher 
anode voltage required. A problem with an easy 
solution. A Flyback E.H.T. Booster, which can be 
incorporated in your receiver, either commercial 
or home constructed, without disturbing or over- 
stressing the existing E.H.T. components. Easily 
and cheaply constructed, the only components 
required are one 2MQ 1 watt resistor, two 0.001 
mFd 6kV capacitors and a 36EHT miniature high 
voltage rectifier. 


For further details of the Flyback E.H.T. Booster 
and also methods of obtaining E.H.T. supply using 


36 EHT. MINIATURE HIGH VOLTAGE RECTIFIERS 


send 6d. in stamps for a copy of ‘‘ The All Metal 
Way ’’ (which also includes details of H.T., L.T. 
and H.F. rectifiers) to Dept. W.W.3 


| WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82 York Way, King’s Cross, London, N.1 


Sole Agents Abroad. 


K. G. Khosla & Co., 22, 
School Lane, New Delhi, 
India. 


BSR Induction Motors. 


MROUR POLE MOTOR FP 10 Ia Quai de L'Tndastrie 
A precision engineered well Cnensi-teeaaige. 
balanced motor, designed to give a Conaincbom 
constant, trouble free performance treet. ’ ict mo 
indefinitely. Thi <i is used a 2; 
extensively in many wire and tape ; ; ad Heftye & Sie Oslo 
fecorders, and gramophone unit . ; 
agenda. f s Norway. Storgaten, 15. 

Note these features :—Fully pro 
Bected + Dual voltage tange 
Negligible external magnetic field - MODEL “Q’ 
Mil impregnated self aligning 
bearings ¢ Speed constancy and silent Speed (light) 1400 r.p.m 


Torque 
funning 


‘itbsMtiondaalen AUTOMATIC COIL 
TWO POLE MOTORS SRI & SR2. WINDING MACHINES 


A rugged and highly efficient motor that will stand heavy 
overloads, and for intermittent ratings is capable of giving up to AND HAND WINDING MACHINES 
twice the rated power. Used extensively in many motion displays, 
fans and gramophones now manufactured. SRI MODEL, Speed 
(light) 2750 p.m. Torque 3 inch ozs.—Weight 2.31 Ibs. 
SR2 MODEL; Speed (light) 2750 r.p.n Torque 2.0 inch ozs.— motor and Two-Speed Friction Clutch 


; ‘ ar EFA FOOL Co 
ee Leaders in their field (LEICESTER) LTD 


29a; WELFORD ROAD, LEICESTER 
‘Phone—5386 


Machines supplied complete with stand 


Birmingham Sound Reproducers Ltd., Old Hill, Staffs. Tel. Cradley Heath 6212/3 
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Government Surplus — Immediate Delivery from Stock 


PHILCO Reconditioned 5-VALVE SUPERHET RECEIVERS 


medium wavebands. C./D.C. 200-250v. Built-in 5 PRICE 
speaker. In walnut cabinet (slightly soiled), size 19 90’ 
= 


Every set has been overhauled at our works. 
Carr. and pkg. 7/6. 


and 
Be 


Long 
energ 

iO ins, 
N.B. 


mains 
13 


There isa 
nt 2-wa 


shortage of Utaliiy sets but 
eband recetuers 


ith the above 


we have been fortunate in replacing these 


WESTINGHOUSE BATTERY CHARGER. WALKIE TALKIE (Trans-| NEW WIFE ACCUMULA- WESTINGHOUSE BATTERY CHARGER 
mitter and Receiver) Type TORS. 2.5 v. 2} amp hours | 

. WM. Range 7.4—/ for 8 hours. Size 3 x 44 

9 Mc/s. Requires 3 v. L.T. Ijin. (Flat) 6/6. 

—— v. H.T. In perfect’ gy-RALF. NO. 62 VISION 

working order. Complete “VCROF ‘ 2 

with four ARP12, one ATP4 —_— ee ll ne 

valves, one pair throat | ances etc., 55/- plus 5 -. Cait. 

mikes, pair headphones and and pac king. 


aerial. In metal case. Free 
circuit diagram—batteries not CAMERA MOTORS. 24 v.A.< 
DC., size 3x2 1hin. 8/9. 


supplied. (Carr. & Pkg. 2/6) _ se 
MAP 'READING TORCH. 


8.6 Powerful magnifyir let 
oe Sueeenteimanionte owertu. 1agnifying lens, 
ASTRA COMPASSES. 3in. diam. In bakelite case 
lete with transit Ficted with dimmer switch 
seful for surveying, Takes 2 U2 cells With 
15,6. bulb, less batteries, 22/6. 


Com 
box 
etc., 


A ( 
DC., 


16 22in 
put 6 


Out 
140ib 


8S Vv 


BALL MICROPHONE. 
Standare 1 I lec tric 
for bre 
and =recording 
oil (Dynamic 
irectional No 
necessary 
” Fidelity Coil 
Impedance 15 ohms 


Suitable ad 


casting 


and will wor 


200-250 + 
32 amp 


foes (820. 


Manufactured 
All in perfect condition 


Weight 


by 


UNISELECTOR SWITCHES. 
4-bank, full-wipers 37,6 
6-bank, half-wipers 27/6 
3-bank, full-wipers 19 
Have various 
including automatic tuning, 


circuit selection, etc. Operates | 


on 25-50 v. 

EX-ADMIRALTY DOUBLE 
TWIN SLIDING AND TAP- | 
PZD RESISTANCES, 0.2 amp 


2,000 obms. In metal cabinet 
17,6. 


VOLTMETERS. Centre zero 
reading 0- 3and 0-30D.C. 17/6. 


SELF-ENERGISING TABLE 


applications, | 


VIBRATORS, 2-VOLT, Type 
RIC. 7-pin self-rectifying 
Output 200 v. at 60 mA 
| Made by Electronic Labora 
| tories Inc., 7/6. 

| 6-VOLT, Type 560. 
self rectifying 7/6. 

| MALLORY, Type 650, 6-volt 
4-pin American base, 7/6. 
MALLORY, 

12-volt, 4-pin, American base, 


76 


6-pin 


10,000 ‘OHM WIREWOUND 
| POTENTIOMETERS 2) 6. 


MICRO- 


PHONE AND HEADSETS (Sound Power) 
Mounted on a fully adjustable stand with 
on/off switch. this Microphone operates 


Size 16 x 14 x 12in. AC. 
Output D.C, 185 v. 0.75 amp. 
| Weight approx. 50Ib. Price 

Carr. & Pkg 15/- 


PHOTO-ELECTRIC CELLS 
Type GS16 


These cells are the gas-filled 
type with caesium Cathode 
Made by Cintel. Minimum 
sensitivity 100uA/lumen, 
working volts 100 D.C. or 
peak A.C. Projected 
cathode area 16 sq. cm. 
Suitable for 16 mm. Home 


200-250 v. 50 cycles 


] k very wel 
I without batteries 
or current. Use 
ful for house to 
garage or work- 
shed and for 
telephone con- 
versations up to 
approx. one mile. 
Unused in Car 
BUBBLE SEXTANTS MK.9A. E qual to NeWs | tons 
Complete with 6 extra bulbs , 12, 6 
Ditto, Mk. 9 35)- 


Cinema Talkie equipment, 

Safety Devices, Colour and 

Photo Matching, Burglar 

| Alarms, Automatic Count- 
Door ‘Opening, etc 


Brand new in 42/6 


Sem => original cartons 
PHOTO ELECTRIC CELLS, TYPE CcV143 
Small infra-red image glass converter, tube, 
50-100 v. Suitable for all purposes 14/6 
N.B. — We cannot enter into 
correspondence regarding these 


MEGGER CIRCUIT TESTING OHMMETER 


the type used by many 
eading bodies, 
as the B.B.C. an 


= a wn high fidelity , £4. 17. 6 


ction 


3-terminal type made by 


PHILIPS 6-VALVE 
COMMUNICATIONS RECEIVER 


Evershed 
Ltd. Two ranges 
scale 0-1,000 ; 
100-200,000 

infinity 


& Vignoles 
Inner 
outer scale 
ohms and 
Green bakelite 
5) x 4™ 
deep. Complete with test 


case, size 2}hin 


prods. In solid 


leather carrying 


, » or. ones . case. Price less 77/6 
16-50 200-550 and 880-2,500 metres. R/F., F/C., 2 1.F.’s D.D.T. Pentode 
Output. Spin-wheel tuning. In black metal case with built-in speaker. 


Complete with power pack, AC 20)-250 v. Can also 
be supplied with 12 v. D.C. power pack if required £16 7 .0 


battery 


eel 


LONDON CENTRAL RADIO STORES, 23 LUSLE ST. (cerrard 2969) LONDON, W.C.2 


Closed Thursday 1 p.m. Open all day Saturday and weekdays 9 a.m.—6 p.m. 
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Still More Arithmetic 


(But we promise it’s the last 

UO -+ CR = SR" 

MO + D+CR= SRo 

UO — CR + LS(R & A) = —SR 


What DO these rather odd-looking equations mean ? 
A glance below will make them as. clear as daylight. 


P You may still feel that you cannot take 
UO=undistorted output the third one on trust . . 
ws a Ati Right, then: ask for the proof — 
I maximum output . 7 “ 
-hec Me M 
GRIN ATS check the value of LS (R & A) for 


PN PLS FTE yourself. We are confident enough 
of the result. 


REPRODUCERS AND AMPLIFIERS LIMITED 
WOLVERHAMPTON - ENGLAND 
Telephone : Wolverhampton 22241. Telegrams : 


Audio, Wolverhampton 


the AC power you require - WEYRAD- 
ee B-A-N-D-S-P-R-E-A-D 


from your DC supply UNITS 


Lf | DESIGNED FOR HIGH PERFORMANCE UNDER 
ADVERSE CONDITIONS 


FULLY TROPICALISED COILS ON MOULDED 
FORMERS. AIR DIELECTRIC TRIMMERS 


3 
: 
: 


) EXPANDED RANGES 3 GENERAL COVERAGE 


USING 2-sECTION TUNING CONDENSER 


STANDARD VERSIONS 
B.S.3 B.S.5 B.S.11 
D-C-:/A-C- CONVERTER 13 Metres “13 Metres 
Models for Electric Gramophones from £8, plus 10%, 7 9 
Models for © Radio-grams 


I! Metres 


These Converters are also ® Autochange Radio-grams 
suitable for 3-speed motors ® Radios 


® Televisions, etc., from 175-570 . ” 175-570 
£10.15.0, plus 10°, TENTH SWITCH POSITION FOR PICK-UP OPERATION 
input 6, 12, 24. 32, 50, 110 or 200/250V. D.C. 


Output 230V. 50 or 60 c/s WEYMOUTH RADIO MFG. CO., LTD., 
i Dese poy ong Py nes é CRESCENT STREET, WEYMOUTH, 
Telephone : GULliver 5165 D ° R S E T 


Overseas Enquiries to nearest E.M.1. Organisation Depot. 
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Recognised as the Most Reliable Valveholders 


BI 2A—Duodecal 
FOR CATHODE RAY TUBES 
Ref. No. B.12/U.l—moulded in Phenol-Formaldehyde 


» » BRU a % - © ™ with Polythene Cover 
THE McMURDO INSTRUMENT COMPANY LTD. VICTORIA WORKS, ASHTEAD SURREY «© ASHTEAD 340! 


TELEVISION & RADAR 


SQUARE WAVES 


THIS OSCILLOSCOPE HAS A 
STEPPED Y-AMPLIFIER GAIN 
CONTROL COMPENSATED, ON 
EACH STEP OF APPROXIMATELY 
6 DB. TO ENSURE ACCURATE 
REPRODUCTION OF SQUARE WAVES 


OTHER FEATURES 


BUILT-IN WOBBULATOR 
TIME-BASE 10-250,000 c/s 
BRILLIANCE MODULATION 
SHIFT CONTROLS, etc., etc. 


PRICE £25 MODEL 11W 


WRITE FOR DETAILS ALSO OF MODEL IB, £15 
HIRE PURCHASE TERMS AVAILABLE ~ 


ERSKINE LABORATORIES LTD., SCALBY, SCARBOROUGH, YORKS. 


(THE DEVELOPERS and MANUFACTURERS OF THE NOW FAMOUS TYPE 13 FOR THE SERVICES) 
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No TV set that has ever been 


ULTRA 


made yet has been immune 
eccentricities 


from the need for some after- 
sales service. But 90°, of 

the difficulty in coping 

with adjustments and breakdowns is diagnosing 

what has gone wrong. That is why we always 

give Ultra Television Dealers the fullest 

possible technical information about the bi 
product they are handling, in the form of service ? 


sheets dealing with circuitry and component values, 


valve trouble diagnosis (showing, for example, 


the effect of every possible valve electrode internal 
short circuit in the performance of the set) and, in 
fact, a classification of almost every symptom of trouble 
and its treatment, all of which help to make Ultra T\ 


just about the best vulue for money on the market today. 


ULTRA ELECTRIC LIMITED 


WESTERN AVENUE, ACTON, LONDON, W.3 


E.M.I. TRAINING 
for the best posts 


E.M.1. INSTITUTES, THE COLLEGE BACKED 


BY THE GREATEST ELECTRONIC INDUSTRY 
IN THE EMPIRE. 


Daytime Attendance Courses 
Radio, Television, and other Industrial Electronic 
subjects. Principles and Practice of Radio—l1 year. i eid 


Telecommunicati Engi i -) vears j Because of their The S. G. BROWN Type 
‘ PORONA Engineering © years, leading Sensitivity the s. “KK” Moving Coil Head- 

to City & Guilds Final Certificate. Electronic BROWN Typ phones supply that High 
7 Z 4 of ‘ 2 (Featherweight) Quality Reproduction so 
Engineering—3 years (including one year’s practical phones are a essential for DX work, 


oF ‘ = a : ‘ Shetee by all requiring monitoring, laboratory 
training in E.M.I. Factories)—leading to C & G efficient, long, and de- purposes, etc. 


fi ll h ] j 1c iff pendable service. 

ull Technological Certificate. D.C. Resistance 4.000 ohms. D.C. Resistance 47_ ohms. 
i 14, h Imped h 

%& Next courses commence April, 1951. 4 moedance 14,000 ohms at Impedance 52 ohms | at 


1,000 c/s. Sensitivity 8 db 1,000 c/s. Sensitivity 1.2 x 
Early enrolment is advised. below | microwatt per bar 10-12 = at | ke/s. = .0002 


ie: at 1,000 c/s. Weight 9 oz. Dyne/ 
Moderate terms. Facilities for easy payment. 


P . . Send for B parints ‘Ww. It gsves details of all types of 
Write for free Brochure to the Registrar, Dept. 16 S. G. Brown headphones. 


E.M.1. INSTITUTES iageeeam KEBrown, Cita. 
“HOM...” 
Ss eés 
MARCONIPHONE 
10, PEMBRIOGE SQUARE. NOTTING HILL GaTE \ 


EARE STREET, WATFORD, HERTS. 
CONDON, W.2. TELEPHONE: BAYSWATER 5131/2 si . pelt acomantmsa secs Seis < 


ee 


copie NI 


/ 
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YOUR ULTIMATE 
CHOICE 


‘* BAKERS "’ High Fidelity Loud Speakers are 
now in constant demand by Acoustical Labora- 
tories, Gramophone Societies, and the true 
Music Lovers throughout the World. No finer 
speaker exists today, for over twenty-five years’ 
experience of speaker design renders each model 
the finest value that money can buy. 


12” “TRIPLE CONE” and 18” « DUPLEX ”’ 
12” SINGLE CONE MODELS AVAILABLE 


Write for Descriptive Leaflet giving full technical details 
(or better still call for an audition) of :—*BAKERS"”’ 
SPEAKERS, RECEIVERS AND AMPLIFIERS. 


EXPORT ENQUIRIES INVITED 
a (™ still have a few oversees) 
Agencies available 


TRADE DISCOUNTS ON REQUEST 


BAKERs 


Selhwist 
wana’ RADY O amma 


Pioneers of Moving Coil Speakers 
Since 1925 


Telephone : CROydox 2271 


Dingwall Road, Croydon 


The XE2 is an 
electrometer valve 
of the highest class. 


It combines very 
high leakage resis- 
tance and very low 
grid current with 
small size, low 
filament current 
and a_ robust 
construction. 


The double- 
ended construction 
and the _ siliconed 
bulb ensure the 
maintenance of the 
high performance 
of the XE2 even 


under humid con- 
ditions. f- f+ 


Leakage Resistance : in the order Red Spot 
of 10-16 ohms. indicating 


Grid Current: in the order of Anode 
10-15 amps. 


—A\VA-— 


THE SCIENTIFIC 
VALVE 


BRITISH = MADE 


GREENHILL CRESCENT, 
HARROW-ON-THE-HILL, MIDDLESEX 


Telephone : HARrow 2655 
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Fup cnr pos debian’ 


The sheer convenience of its size alone, is enough to 

recommend the W 99 to any designer cramped for room 
by the conventions of modern design. But that's 
not all! Add mechanical strength and long life and 
he holds an unbeatable hand. 

This metallised paper capacitor uses an entirely 
new type of moulded housing providing a clean finish and 
hermetic sealing. Rugged construction with very strong 
end connections. Insulation resistance not less than 20,000 
megohms. Temp. range - 40°C. to + 71°C. 

Higher ternperature types available. 
Why not send for full details ? 


Wkg. Voltage Range. pF s 


a 


\ REGISTERED TRADE MARK 


00) 
004 
0.003 
oo! 
0.0005 
0.002 
0.001 


oraeracro> 


CAPACITORS 


THE TRADE MARK OF RELIABILITY 


SIZES A. &”" x &” Bz ° 
A. H. HUNT LTD. WANDSWORTH, LONDON, S.W.18 
Telephone: BATtersea 3131. Established 1901 


FRITH RADIOCRAFT LTD. 
VARIABLE HIGH VOLTAGE RADIOGRAM EQUIPMENT 


These items available from stock :— 


B.S.R. MU-10 2-speed motors with !0in. turntable and rubber mat. 
A.C. only 200-250 v. 50 c's. Speed change from 33 to 78 effected by 
removing turntable and reversing drive pulley. Price £3/15/-. 


B.S.R. MU-12 2-speed motors as above, but with instantaneous lever 


action speed change. Price £5 19 10. 
RICHARD ALLAN portable case record player incorporating COL- 


LARO 3/514 3-speed unit for 33, 45 and 78 r.p.m. Two high fidelity 
PU heads. Microgroove head fitted with sapphire. Auto stop, Walnut 
TYPE 103 PMA finish cabinet. Price £18/4/- 


CHANCERY G33 epicyclic unit for playing LP records on standard 78 
Input ° 230 V.A.C. 50 c/s r.p.m. turntable. Price £3/12/6. Decca microgroove PU to match £2/9/9. 


- DECCA twin-head pickups incorporating turnover crystal cartridge 
Output 500-12,000 Vv 1 mA and twin sapphires. Inside of PU head turns completely over for playing 
meximum standard or LP records. Safety position at centre. Price £3/19/4. 
“ ACOS "’ GP20 pickups, limited supply Price £3/11/5. GP19-LP head 


Meter - Calibrated O-12 KV. for microgroove records. Price £2/3/4 
Case es Blue stove ena led MARCONI type |4 pane eunglans with matching transformer, 


now halved in price, £2/8/4 
steel case, “ GOLDRING ” lightweight magnetic pickups £1/10/-. 


GARRARD RC-70 auto-changers for D.C. ONLY 100-250 v. Price 
203" x 103" x 10}" £16/1/2. 


” ss COLLARO AC504 radiogram units with magnetic PU Price £5/18 -. 
Full details of our standard equipment from “ STENTORIAN " die-cast speakers, Bin. PM type S810 24/. 10in. 


° PM $1012 376. L 24 do. 15/6, 34in. 16/6. 10in. T Con- 
2,000 to 50,000 volts are available. + mabeaean tin > ~ipaimaan 


centric with de luxe transformer €7/7/-. Less transformer £6/6/-. 
WHARFEDALE de a Saas. Super 8/CS £4. Golden 10 £4/5-. 


HAZLEHURST DESIGNS LTD | Swarr 
“ SKYWAY” nate anr seer date. ‘junior "' PP amplifier, 


2 «x 6F5s, 2xEL32s, 5Z4. Kit less valves £4 14 Design 6d. ‘* Baby 
4 P TTERY Grand " de luxe PP amplifier, 6SL7, 6SN7, 2x6V6s, SR4. Kit less 
a, valves £7/15-. Design 1/-. 


| “ SKYWAY SEVEN ” design for \uxury radiogram chassis. 7 valves 
LONDON we 1 1 | | 6K8, 6K7, 6Q7, 6C5, 2x6V6s, 5R4, separate power pack for ease of 
fitting. Basic parts cost only €4 J (chassis, dial assembly and drive, 
} cuning condensers, coil pack and !FTs), 8 e design I) 
TELEPHONE : PARK 6955 : Soest St 


FRITH RADIOCRAFT LTD 


| — Se | 
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Leading British Name in the Field of 


LOUDSPEAKER MANUFACTURE 


A 12in. 15-watt High Fidelity unit with cwin 
curvilinear diaphragm (Pat. 451754). Flux 
density, 14,000 gauss; Total flux 158,00) 
maxwells on a ljin. pole ; frequency coverage 
40-15,000 c.p.s., free from bass modulation 
effects. An ideal reproducer for the | 
enthusiast and connoisseur. 


A 12in., 20-watt unit, also incorporating Good- 
mans xy capone twin cone. ux den- 


LouD- 
SPEAKERS , 0 sau e fo a ee range of 


Please write tor details 


For use with these model: 
A Bass Reflex Cabinet we re Goodmans 
and a corner cabinet High Fidelity Heavy 
@ have been specially Duty Output Trans- 
designed for these formers. Types H.4 and 
bes] loudspeakers and work- H.6. Nett weights, Sibs. 
ing drawings are avail- and 5lbs. 302. 
mle 


GOODMANS INDUSTRIES LIMITED, Lancelot Road, Wembley, Middlesex. Phone WEMbley 1200 


Because 
we believe 


modern Radio demands instruments 
capable of better reproduction, we 
have pioneered high quality push-pull 
circuits to sell at modest prices. 

The AMBASSADOR Six-Fifty Radio- 
gramophone is an example of such an 
instrument. Six valve A.C. super- 
het circuit with two output valves in 
push-pull. Twelve-inch loudspeaker. 
Garrard auto-record changer for all 
types of records. 

Walnut cabinet with record storage 


space: ‘Cash Price .. £78 
For Single Speed £72 


Obtainable from Ambassador ’ : 
Agents only. illustrated Hee Hire-purchase terms 


leaflee o this and other : are available 
models on request to:— 


AMBASSADOR RADIO, PRINCESS WORKS, BRIGHOUSE, YORKS 
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[noses 1200» onatwone | TG, OSCILLOSCOPES 


with model 1400 B Alignment 


Signal Generator ——— 


Model 1200B Model 2000 
Tube dia....2.3/4" Tube dia 
Frequency Response Frequency Response 
D.C -100 Ke/s D.C .100 Ke/s 
Deflection Sensitivity 
7 mV/mm. 1 mV/mm. 
Time Base 5c/s-20 Ke/s ... 30 secs. 100 Ke/s 


in 5 ranges 


Write for specifications to 


INDUSTRIAL ELECTRONICS 


Makers of 
Industrial Controls and Precision Instruments 


99, GRAYS INN RD... LONDON, W.C.I 
al Size 7 Ny on 
Weight 16ibe. - Bagh wae xs Telephone: Holborn 9873/4 


can you really wait ICS HOME STUDY 
25 to 50 weeks? backs radio experience with 


sound technical knowledge 
We think NOT—and so MANY men who wished to link their radio experience with 


. ° a sound technological background have received successful 
re) u r e n t l F e S to ce l Ss instruction by means of an ICS Course. its value has been 
proved not only to amateurs but to men who already have a 

. professional interest in radio and television engineering, 

at your [sposa including those taking qualifying examinations. It is invalu- 
able, also, to students who wish to prepare themselves for 


a job in this field. Courses of instruction covering radio 
and if necessary, television, include the following : 


OAK SWITCHES (to your AVO TEST Complete Radio Engineering . Radio Service Engineers 
EQUIPMENT. Radio Service and Sales . Advanced Short-Wave Radio 
Elementary Electronics, Radar and Radio 


T T 
VITREOUS x24 
RESISTORS And the following Radio Examinations 


‘ British Institution of Radio Engineers 
PARTRIDGE & P.M.G. Certificates for Wireless Operators 


City and Guilds Telecommunications 
TCC CONDENSERS. CLOSE WODEN Wireless Operators and Wireless Mechanics, R.A.F. 
TOLERANCE MICA TRANSFORMERS. Write today for our FREE “‘ RADIO ” booklet which fully 
describes the above ICS Courses and the facilities for the 
and SILVER MICA WHARFEDALE complete study of Radio and/or Television technology. The 


CONDENSERS. SPEAKERS. ICS Advisory Department will also give free and impartia! 


advice on the need for and the means of instructing 
TELE-RADIO (1943) LTD. : — 
177, EDGWARE ROAD, LONDON, W.2 \ Grloernilional 


Tel. PAD. 6116 Shop Hours 


PAD. 5606 Mon.-Sat. 9 a.m.—6 p.m CORRESPONDENCE SCHOOLS 


Thursday 9 a.m.—! p.m. 


requirements). 


WELWYN, E.M.1. HI-STAB 
RESISTORS 1% 2° 5% 


Dept. W.L.20, International Buildings, Kingsway, London W.C.2 
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Be Mew 


fil tachromatic 
Jelevision 
Lens 


FOR LARGER PICTURES 
IN LIGHTER ROOMS 


The filter is insidethelens! Light- 
loss is minimised! Thus, you don’t 
have to increase the “ brilliance” 
and shorten the life of your tube. 


Magnavista, the precision lens, in- 
corporates this new development 
at no extra cost. Now, more than 
ever, no television set is fully 
equipped without its Magnavista. 


Remember, there is a Magnavista 
model to suit every set. 


PRICES : 


There are over 18 different Magna- 
vista models at prices ranging 
from £4. 14.6 to £7.17. 6. 


a product of 
METROPEX LTD 


38 GT. PORTLAND ST., LONDON, W.| 
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For PROMPT and EFFICIENT SERVICE 
CASH or EASY TERMS 


Equipment purchased from us on Easy 

Terms is supplied through our own 

scheme, no Finance Company being 
involved. 


ARMSTRONG ALL-WAVE CHASSIS 


(including speaker and output transformer) 
MODEL EXP 83/3. Cash £18/17/1 or £8/0,0 with order 
and 6 monthly instalments of 40/-. 

MODEL RF.103/3. Cash £25/12/6 or £9/0/0 with order 
and 6 monthly instalments of 60/-. 


WHARFEDALE LOUDSPEAKERS 


MODEL W 12/CS. Cash £8 or 40/- with order and six 
monthly instalments of 22/-. 
' MODEL W IS/CS. Cash £12/10/- or 60)- with order 
and 7 monthly instalments of 30/-. 
MODEL SUPER EIGHT CS/AL. Cash £4/5/- or 35/- 
with order and 3 monthly instalments of 20/-. 
All other Wharfedale Equipment available. 


GOODSELL AMPLIFIERS & TUNERS 


The new range of High-grade Units is now available on 
our Easy Terms. 


SHAVE THE MODERN WAY 


BY USING A 
REMINGTON-RAND ELECTRIC SHAVER 


It really does give a better, more 
pleasant and quicker shave 
than the blade and 

soap method. 

We are so convinced 

you will agree, that 

we shall be pleased 

to send 

mcdel on 

DAYS’ 

on receipt of deposit. 


THE ‘FOURSOME’ (for average eee. 
Cash £7/16/5 or 30/- with order and 7 monthly 
instalments of 20/-. 
THE ‘FIVE’ (for stubborn beards). Cash 
£8/17/7 or 50/- with order and 7 monthly 
instalments of 20/-. 

Both models supplied in beautiful silk-lined case. Prompt 


despatch per registered post. Write for the free Reming- 
ton Brochure. 


PROMPT DELIVERY GUARANTEED 
All goods despatched carriage paid. Cash orders 


by return. Descriptive literature available on 
request. Kindly enclose Stamp. 


The LTD 


L.R. SUPPLY COMPANY 


(LONDON RADIO SUPPLY CO.), 


BALCOMBE, SUSSEX 
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YOU CAN-MAGNETICALLY RECORD 


using your Gramophone Motor as a Drive 


Necessary parts, also usable later for a more 

ambitious job, plans available, 1 Spool Diamond Magnetic . 

Recording Tape and 1 take-up spool, 2 Corner Brackets, 1 Roller. 

1 Record-playback Head Kit, 1 Friction Clutch, 1 Dual-purpose Supersonic Oscillator and Two- 

stage Preamplifier and your Radio Chassis. Set of parts £7,15,0 or items supplied separately. 
Also Constructional Data for Wire and Tape Recorders 5s. 


PARK RADIO OF MANOR PARK, 676/8, 783 Romford Road, London, E.12 


. 
Wee 


eg MD 
- 


UNRIVALLED 


PERFORMANCE 
THE “RD BABY DE-LUXE” AMPLIFIER 


Now accepted as the most outstanding low priced 
amplifier, no other similarly priced amplifier has ALL 
these features : 
* High sensitivity * 3 inputs, mic., P.U., radio. * Push- 
pull output. * 24 DB N.F.B. * Range 30-20,000 cps. 
* 5 watts output with less than 5S per cent. total 
harmonic distortion. * Complete stability. * Detach- 
able pre-amplifier with engraved contro! panel. * 
Accurate compensation for H.M.V. and Decca standard, 
American NAB, and Decca LP records. * Suitable for 
use with the Decca 3378 playing-desk direct. 
Built by craftsmen to the highest standards, this 
amplifier represents the finest value available in 
High Fidelity to-day. 
PRICE :—Main amplifier .-. 11:10 0 
Pre-amplifier ... ~ £410 0 
Engraved panel oo = 10 6 
Full details forwarded on request. 
DEMONSTRATED DAILY 


At our Greenwich premises—I0 a.m.-6 p.m., also in 
London at Webb's Radio Ltd., Gramophone Exchange 
Ltd., and Tele-Radio (1943) Ltd. 


ROGERS DEVELOPMENTS CO. 
116, Blackheath Road, GREENWICH. London, 8.£.10 


a Telephone: TiDeway 1723 


ensigns 


BP.L. TEST SETS 


NOW AVAILABLE 


AT NET PRICES 


B.P.L. UNIVERSAL TEST SET 
£5 -18-6 


B.P.L. SUPER RANGER 1,000°/v. 
£13 -10-0 


B.P.L. SUPER RANGER 20,0000/v 
£15 -10-0 
Prices include postage and packing, 


and are applicable to Home Market 
only. 


Send your order direct to: 


BRiTiSH PHYSICAL LABORATORIES 
HOUSEBOAT WORKS. RADLETT. HERTS. 
Tel.: Radlett 5674-5-6 
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ANOTHER ‘FIRST’ BY Wharfedale 


THE SUPER 12/CS/AL 


sets new standards in sound reproduction 


Wharfedale specialised knowledge and experience is evident in the new, compactly 

designed Super 12/CS/AL. Providing the instant response needed for true-to-life 

reproduction, it incorporates a specially designed cone with bakelised apex, cloth 

suspension and aluminium speech coil of 8-10 ohms or 12-15 ohms, the response being weicyT 18} Ibs 
effective from 30 cycles to 20k. The high flux density of 17,000 lines gives exceedingly torat FLUX 190,000 
sharp transient response and ample tonal range. LINES 


CONE RESONANCE 
“o J 35-45 CYCLES 


RESPONSE .: 
Ww 
CURVE OF Ht | PRICE NO 


super St LESS £14-10-0 


T 


12/CS/AL = Eset SSSSS=SS===== 
eegeg gee888ss § 882 28 §€ 8 G8 G8 8 EG 


CYCLES PER SECOND 


Made and guaranteed by 
WHARFEDALE WIRELESS WORKS - BRADFORD ROAD - IDLE - BRADFORD - YORKS. 


Telephone : Idie 46! 


% 


UNITED INSULATOR CO OAKCROFT TOLWORTH =: SURBITON - SURREY 


TELEPHONE ELMBRIDGE $24 ARLE AN SURB " 
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SOMERFORD + CHRISTCHURCH - HANTS A 
TELEPHONE: CHRISTCHURCH 1025 


. 
ge 
zz 
e 
e 
4 
Sa 


/] 


Y 


3 WAY PICK-UP FOR STANDARD AND 
LONG PLAYING RECORDS 


— if you connect it 
with flex to your main 
set you will then have 
radio in tworooms at 
the same time. Yes, 
. is lovely isn’t it ? 

his one is called the 

. . : idri intr Pick ' 4 h 

vs 3 Major—a lovely cabinet—in fact Seagnadle Contrldge. Corvtidgn 800K orolabie separa. ‘The 

| a lovely speaker for the sitting-room, Sir. Yes, movement of this Coreridge is of balanced armature construction, 

it stops all that messing about when you have company— and Ym mana ah me m? —_ frequency —— ~ mee 

no need to move your main set about if you have 7 aramer. low tracing distortion. e e armature is easily replaceabie 
Richard Allan speaker. Yes Sir, £3 8 6. Thank you, Sir. 


leal 78 r.p. 4 } rpm. 
Are you missing extra sales ? Rd a oY A a 
Armature resonance | 16 kc/s 9 ke/s | 
Extra Sales make extra profits! Output 70 mv Equivalent to 150 mY | 
on 78 r.p.m 
BABY 42/- MINOR ...55- MAJOR 68/6 | Tracking weight | 15-20 grms. 7 grms 
STANDARD Wainut 4476 STANDARD Mahagony, light Load -- | kD | 30k 
or dark oak 4 10 0 DELUXE... & I7 6 Stylus 003 code blue | .00! code yellow 
CONSOLE Walnut «é is 0 ao a ot 
Write for full technical information to :— 


Si Kichavd Allan 3 || ERWIN SCHARF 


| 
| 
RADIO LTD., BAFFLETTE HOUSE, BATLEY, YORKSHIRE. | 47-Sla, DE BEAUVOIR ROAD, N.! 


Comprehensive information service on circuitry available to users 


Please note that “BONNIE” and “JUNIOR” models are now out of Telephone : CLissold 3434 
production. 
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The Famous 


lets have FA 22 
THE PROVEN 


LONG- 


mt 9 | LA 
THE?” acain/ | Ae | | DISTANCE 


Many thousands of these 
Aerials are giving splen- 
did results throughout 
the country. Its sturdy 
— will appeal to Dealers in 

exposed and coastal areas. The 
demand for this Aerial is greater than ever before, 
because the FA22 is the most consistently success- 
ful Aerial made today. 


£5 12 6 Complete. LONDON or 
. e MIDLAND. 
GUARANTEED FOR TWO YEARS 
TELECRAFT have designed 


and NOW an aerial for those nearer the 


transmitter : 


Whatever your 
favourite piece of music, 


the Soundmirror will - a" | 
record it and play it e The rs 5 
back for you again and 


again. There is no end . . “HK” 


to the thrills which this an with all the features 
new magic entertainer , you've asked for at an amazingly 


can bring. It will record low price. 
the humorous patter of your favourite 


comedian, the art of the orator, the STUDY. THIS SPECIFICATION 


fun of a party or important family ; 
occasions like weddings. TS 50 retains the well known 


it will play them back with perfect HN TELECRAFT 


fidelity immediately it is recorded and as often as you wish. Unwanted DIPOLE FEEDER BOX 
recordings are automatically erased as new ones are made and the magnetic “s diameter Aluminium Alloy Tube 


tape used time and time again. 
MODELS FROM £69. 10.0 éxclusive of microphone. Re ~~ Ag 


Manufactured under agreement with the Brush Development Co., of the U.S.A New Type REFLECTOR 

Licensed under the Brush Development Co., the Brush Crystal Co., Magnetone ASSEMBLY 

Inc., and Thermionic Products Ltd. Patent No. 454595 and others ; and patents eors MAST- : 

pending in all the principal countries of the world i ‘Weve tay | AMLE $8 j 
STEEL SPREADER 

7ft. SEAMLESS STEEL MAST 

STEEL LASHING with welded | 
joints 

12ft. 7-strand GALVANIZED 
LASHING-WIRE 

3 CORNER-PLATES, “J” Bolts, 
“LU” Bolts, ROPE GRI Depots :— BIRMINGHAM, 
THIMBLES, Ete. si er een 

STOVE ENAMELLED THROUGHOUT : 


: SCOTTISH ENQUIRIES : 
£ 3 P 1 7. 6 Complete. bouls GRACE, 
LONDON or MIDLAND. + Lengside Pince 


Glasgow S.1. 
SwN VOICE RECORDED OR WRITE FOR BROCHURE Contact your Send for 
WHICH GIVES FULL DETAILS, TO THE MANUFACTURERS. Wholesaler TE T Descriptive 

and insist on Literature 

THERMIONIC PRODUCTS LTD. VE 


(Division SM/WW), Hythe, Southampton. "Phone : Hythe 3265 QUADRANT ROAD : THORNTON HEATH 
London Showrooms: Morris House, Jermyn Street, 8.W.1 SURREY 


Telephone : Whitehall 6422 (5 lines) Sales and Service Centres Tel. : THOrnton Heath 2985 
Manchester, Birminghom, Bristol, Leeds, Newcastle, Glasgow, etc. 
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TELCON at ALEXANDRA PAL 


Recent T/V programmes from Alexandra Palace have been broadcast 
from a stand-by aerial, to enable the main aerial and built-up feeder 


system to be overhauled. 


The power of these transmissions, 17 kW peak white, was fed to the 
aerial by a standard Telcon Type A.S.84.A1 
co-axial cable. This low-loss semi-air- 
spaced thimble-insulated cable, with an 
outer sheath of seamless high con- 
ductivity aluminium, has carried 
this power load without trouble 
during the overhaul period, 
whilst its high electrical uni- 
formity has been well proved 
by the absence of reflections 


Heras ( TELCON CABLES ) Ausees 


TELCON Engineering data sheet free on request 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD. 


Head Office : 22 Old Broad Street, London, E.C.2 
Telephone : LONdon Wall 7104 


Enquiries to : Telcon Works, Greewich, S.E.10 


Founded 1864 Telephone : GREenwich 329) 


TRAINING 


IN 
ELECTRONICS 
RADIO-TELEVISION 
and other INDUSTRIAL 
ELECTRONIC subjects 


Ay 


HOME STUDY COURSES 


City and Guilds Telecommunications and A.M.Brit. 
.R.E. examinations e@ Radio and Television 
Servicing Certificates e Advanced Radio @ Tele- 
vision @ Industrial Electronics @ Mathematics 


FREE BROCHURE gives full details of these and 
Daytime Attendance Courses. 
Moderate terms. Facilities for easy payment. 


Write to Dept. 16, 


E.M.L. INSTITUTES jagaesa 


MARCONIPHONE 
10, PEMBRIGGE SQUARE, NOTTING HILL GATE, \ 


COLUMBIA 
LONDON, W.2. TELEPHONE: BAYSWATER 5131/2 ETC 


ticklish 
business... 


Quantity production of |. F. transformers 
and tuning coils is a bit tricky, as in any field 
where unvarying standards and fine limits are 
required. Add really reliable delivery to these 
desirable technical features, and you have the 
reason why so many ‘leave it to E. T. A.’ 


We shall be pleased to have your enquiry for 


coils and |. F. transformers. Please mention 
type and quantities when writing. 


Le / Tey 
West Hill, St. Leonards-on-Sea 
PHONE: HASTINGS 471 
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TWO SPEED-MOTOR. At the turn of a switch you have two speeds 
33.1/3 or 78 r.p.m. The Turntable is a full 12° diameter ; its main spindle 
precision ground and lapped. runs in phosphor bronze bearings. The 
synchronous motor is virtually vibrationless and is suitable for playing 
standard, transcription and microgroove recordings. 
Retail price without pickup - - - - ° £1412 6 
Purchase Tax - : : . ° . ° #6? 


SUPER LIGHTWEIGHT PICKUP for standard and microgroove recordings 
The interchangeable heads are fitted with an easily replaceable armature 
system complete with a semi-permanent sapphire. Armature mass 20 
milligrams. Extremely low mass at needle point (4/5 m.g. only) allowing for 
reduction in downward pressure to 10/12 grams for standard recordings. 
and 5/7 grams for microgroove recordings. 
Prices: With one Head - £4 0 0, plus £1 14 8 Purchase Tax 
Extra Heads, each - - £2 10 0, plus £1 1 8 Purchase Tax 
Spare armature System with Sapphire, 14/8 including Tax. 


THE CONNOISSEUR Varigroove Recording Unit. 33.1/3 and 78 r.p.m. 
100 to 300 GROOVES PER INCH continuously variable. MOVING COIL 
CUTTER HEAD of entirely new design. Patented method of suspension 
allowing use of large magnet system, producing sensitivity and response 
hitherto unobtainable. All patterning effects eliminated, allowing micro- 
groove recordings to be made with ease. 
15 ohms impedance Frequency response 30 - 15.000 cps 
LESS THAN 5S WATTS required to fully modulate. 
Price £150 0 0 


ALSO HIGH FIDELITY AMPLIFYING EQUIPMENT 


AR SUGDEN AND CO. (eNcineeRs) LTD.. BRIGHOUSE. YORKSHIRE 


SIGNAL GENERATOR 


TYPE 5 
100 KC/S-130 MC/S 


PRICE £14.0.0 


The illustration shows our new SIGNAL GENERATOR 
TYPE 5 with the back and three internal screen covers 
removed. Experienced engineers will recognise at 
once that it possesses all the desirable features for 
good design and efficient performance, hitherto 
obtainable only in very expensive instruments. 
It is intended for serious work on television, radio 
and electronic equipment where efficient attenua- 
tion and extremely low stray field are essential. 
Compact, rugged in construction and completely 
reliable, it is the ideal instrument for use on the test bench 
and in the service department, etc. 
The RF oscillator is triple-screened by means of robust aluminium castings, 
and the efficiency of this method is further enhanced by adequate filtering of the HT, LT 
and mains supplies. Attention is drawn to the RF attenuator (bottom right-hand corner) where really 
efficient screening ensures the effective operation of these vital controls over the whole frequency range. 


Send for illustrations and pamphlet S5 which fully describe this remarkable 
instrument, enclosing P.O. for 2/6 if circuit diagram required. 


HOMELAB INSTRUMENTS, 68A COBDEN ROAD, LONDON, E.ll 


*Phone: LEY. 565! 
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CLAREMONT WORKS. OLD HILL, STAFFS. TEL CRADLEY HEATH 6212/3 


BIRMINGHAM SOUND REPRODUCERS LIMITED BSR 


buc# 
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Important trends in 


VALVE DESIGN 


MULLARD OUTPUT PENTODE PL82 


The PL82 is an output pentode 
on the all-glass B9A (Noval) base. 
It has been introduced in the 
Mullard World Series of television 
valves for use as either the audio 
output valve or as the frame out- 
put valve. For these two functions 
it is, therefore, an alternative to the 
pentode section of the  triode- 
pentode ECL80. 

As an audio output valve it is rated 
for an output of 4 watts at 10% 
total distortion when operated at 
anode and screen voltages of 178 V. 
The drive voltage for this output is 
6.0 V r.m.s. The valve may there- 
fore be used in receivers where the 
audio output of the ECL80 (1.0 W 
for 10°;, total distortion at anode 
and screen voltages of 170 V) is 
insufficient. 

When the PL82 is employed as a 


frame output valve, the frame 


circuit should be designed to 


operate on a peak anode current of 
90 mA, the valve being operated at 


an anode voltage of 50 V and screen 


RATINGS AND 


CHARACTERISTICS 


Heater 
Suitable for series operation, A.C. 
or D.C, 
I, 0.3 
Vi 16.5 


Capacitances 
Cin 
Cout 
Ca-gi 


Cgi-h 


Characteristics 
¥ 170 
Veo 170 
53 
10 
—10.4 
9.5 
20 
10 


Limiting Values 
Vaib) Max, 
Vv, max. 

*4-Vaok) max. 


—Vaipk) Max. 


V.21b) Max. 


Veo max. 


Vv 
Vv 
Vv 
v 
Pa max. WwW 
Vv 
v 
WwW 


Pe2 Max. 

I, max. mA 
Ve; max, 

(ly =+0.3unA) —-1.3 V 
Rei max. 

(audio output valve) 1.0 MQ 
Rgi-k max. 

(frame output valve) 2.2 Mi 
150 V 


20 KQ 


View max. 


Ri max. 


* Max. pulse duration 10% of one 


cycle with maximum of 2 m sec. 


voltage of 170 V. These figures 
allow for valve spread and for de- 
terioration during life. For an 
average new valve the peak anode 
current will be 140 mA at the same 


anode and screen voltages, and grid 


bias of —1 V. 
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Television in the Cinema 


OMMENTING on the Beveridge Report, 
which was issued just before our last issue 
appeared, Wireless World expressed general 

approval of the basic findings of the Committee. 
We have since seen no reason to change that 
opinion, but there are one or two secondary matters 
that have been accorded unsatisfactory treatment. 
These should be discussed before the Report is 
debated in Parliament. 

The worst case is that of television in the cinema. 
Here the issue has been confused to such an extent 
that, unless we believed that everyone concerned 
had been actuated by the best motives, we would 
be tempted to say that the majority of them have 
been party to a conspiracy to fog the real issues. 
The real point, made by a correspondent whose 
letter appears on another page, is that basically 
cinema television has nothing to do with broadcast- 
ing, the B.B.C. or, for that matter, the Beveridge 
Committee. It is mainly a matter of point-to-point 
communication, either by wire or wireless, and so 
comes under the monopoly of the Postmaster 
General. 

One might expect at least that the Post Office 
evidence would have helped to dispel the fog. On 
the contrary, it goes a long way to make it more 
dense, though the extremely cautious memorandum 
submitted by the G.P.O. to the Committee sets out 
to explain the issues under discussion. As an ex- 
ample, we may cite the Post Office description of a 
hypothetical radio system comprising a station 
feeding a group of cinemas in a fair-sized town. It 
is stated that such a system ‘‘ would, in effect, 
amount to something very like broadcasting.’’ We 
can find in the Final Acts of the Atlantic City Con- 
ference no justification for that view, and contend 
it is no more like broadcasting than, say, the ser- 
vice conducted for passenger liners, which trans- 
mits news bulletins by radio telegraphy to a desig- 
nated group of ships which subscribe to the service. 
In fact, it is less like broadcasting, in any sense of 
the term, as the hypothetical television station 
mentioned would confine itself to a 10-degree beam 

The Post Office then raises in its memorandum 
the bogy of unauthorized interception by the 
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public of cinema television transmissions. This 
has been swallowed hook, line and sinker by the 
Beveridge Committee. ‘In the Report it is said 
‘there is nothing wrong in allowing a member of 
the public to catch (sic) at home if he can a trans- 
mission directed to a cinema.’’ As to whether it is 
right or wrong raises ethical issues that we cannot 
discuss here, but it is certain that it would be illegal 
and contrary to the terms of the broadcast licence, 
which allows only the reception of authorized 
broadcasting stations. Undue fear of the bogy of 
interception would spell the end of all radio de- 
velopment. 

In our view, the cinemas do not make out a good 
case for their natural desire to stake a claim in tele- 
vision, nor does the B.B.C. in its equally natural 
desire to avoid what it clearly (but we think 
wrongly) considers to be an encroachment on its 
monopoly. Of all the contributions to the evi- 
dence, that of Sir Robert Watson Watt (given on 
behalf of Paramount) stands out above the rest. 
After pointing out how the real problems have be- 
come confused, he goes on to say that ‘‘ the B.B.C. 
has no locus as judge or negotiator in the claim that 
the Postmaster General should issue licences [to 
the cinemas ].”’ 

In spite of the large amount of space given to 
the subject of cinema television in the Report, 
the final recommendation does not, we feel, 
amount to very much; it certainly lacks the air 
of realism. The recommendation is that the 
P.M.G. should, if channels can be made available, 
grant licences to responsible bodies to transmit 
pictures for public showing. The pictures thus 
transmitted would have to be made available to 
the B.B.C. and others on terms approved by the 
P.M.G. This seems to be a very unattractive 
arrangement from the point of view of the 
cinemas, and unlikely to introduce any real com- 
petitiveness in the field of television. 

We do not hold any special brief for the cinemas 
in the matter of television ; our sole concern is that 
unnecessary barriers should not be placed in the 
way of development of what may well decome an 
extremely important extension of the radio art. 
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Ntereophonic Sound 


A Review of the Basic Principles Involved 


T is difficult to decide whether Mother Nature 

has provided us with two ears as an insurance 

against total disablement through damage to a 
single organ, or whether she finds justifiable advan- 
tages in the additional information obtained as a re 
sult of the duplication. Whatever the reason for 
their presence the possession of two ears enables 
a sound field to be sampled at two points spaced 
apart by the width of the head (about 21cm) and 
this facility does undoubtedly have some advantage 
both practically and esthetically. Without philoso 
phizing as to whether the two ears are the result of 
the advantages they bestow or vice versa, attention 
will be concentrated on the limitations of our present 
‘“‘one-eared’’ reproducer systems and the possibility 
of overcoming them 

The advantage of two ears that is immediately 
apparent is that they are of immense help in locating 
the position of a sound source, giving the same three- 
dimensional significance to our acoustic environment 
as our two eyes give to the visible environment. 
Unless one has had the opportunity to listen mon- 
aurally and binaurally it is difficult to indicate the 
sacrifice that is made in accepting a monaural 
system, so recourse will be made to quoting some 
typical opinions by workers in the field. Thus J. P. 
Maxfield, of Bell Telephone Laboratories, has said, ‘‘I 
would rather hear 2-channel reproduction good to 6 
ke/s than single-channel reproduction good to 15 
ke/s. It is more pleasing, more realistic, more dra- 
matic.’’ Other engineers have suggested cut-off fre- 
quencies between 4kc/s and 8kc/s as the binaural 
channel bandwidth equivalent to a 15-kc/s monaural 
channel. However, it should be stressed that the 
difference is not really one that can be adequately 
expressed in terms of bandwidth, my own impression 
being that a monaural channel compresses a hemis 
pherical world of action into a tunnel, cramping and 
confining the room dimensions. 

Before proceeding it should be noted that for rea- 
sons that will become clear in later discussion, the 
limitations of a monaural channel cannot be assessed 
by stopping one ear with the finzer 
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Fig. 1. Calculation of path length difference between 
source of sound and the two ears. 
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The differences, worth while or otherwise, between 
a monaural and a binaural (or stereophonic) system 
arise because the two ears sample the sound field at 
two points spaced apart by that obstruction known 
as the head. Sound from any source not situated in 
the vertical plane passing through the centre of the 
head will therefore reach the two ears with a time 
difference given by 

t =1/ 34,300 secs. (1) 
where / is the difference (cm) in path length between 
the two ears and the source. This path length differ- 
ence 1, obtained as shown in Fig. 1, is given by 
l=s cos 6 where s=ear spacing and 6=angle to line 
through ears. The path difference is obviously a 
function of the displacement of the sound source from 
the median plane. This difference and the presence 
of the head as an obstruction in the sound field in- 
crease the information supplied to the brain in the 
following respects. 

(1) For impulsive or trafisient sounds the initial 
wave front will strike the two ears with a time differ- 
ence given by equation (1). The maximum time 
difference will occur when the sound source is in line 
with one ear and will be approximately equal to 
0.00063 sec. 

(2) For a repetitive signal such as a single musical 
note the instant at which the peaks of the waves 
strike the two ears will differ by the same time 
interval as for an impulsive noise, but if we assume 
(somewhat diffidently) that the ear cannot distin- 
guish one peak from another only time differences 
corresponding to less than one cycle of the incident 
wave frequency will be significant. In this case it is 
conventional to refer to this as a phase difference 
between the sound reaching the two ears, one com- 
plete cycle being 360 degrees or 27 radians, though 
it should be noted that the differences listed as (1) 
and (2) are really manifestations of the same thing, 
a time difference. 

(3) For any type of sound there will be a:loudness 
difference between the sound reaching the two ears, 
this difference being due to the increased attenuation 
of the longer path to the farther ear. 

(4) While the loudness difference due to (3) is not 
large, significant differences in loudness do occur 
when the sound is pure tone at frequencies over 
about 1,000c/s or when the incident sound is com- 
plex and contains high frequency components. This 
loudness difference arises because the two ears are 
separated by the mass of the head, which introduces 
diffraction effects which are a function of the incident 
sound frequency. 

Diffraction is a universal phenomena, which may 
be briefly explained as follows. A wave in water, 
air or any other medium will on meeting an obstruc- 
tion ‘‘bend round” the obstacle to some extent, 
but in all cases the obstruction wil] cast a shadow 
on the side remote from the incident wave. The 
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Fig. 2. Loudness difference produced in the right 
ear when a source of sound of pure tone is moved 
from the right to the left of an observer. 


depth of the shadow,”’ i.e., the decrease in intensity 
of the wave, is a function of the ratio, obstacle-dia 
meter /incident-wavelength, and is small when the 
obstacle has dimensions small compared to the wave- 
length. Where the obstacle is several wavelengths 
in diameter a strong shadow is cast. An exact calcu 
lation of the field distortion is a matter of extreme 
difficulty, but as in this instance the diffraction 
effect round an average head is our only interest, an 
experimentally determined curve Fig. 2* is of interest 
us showing the order of the loudness difference that 
results in the two ears as a source of tone is moved 
round the head 

The everyday sounds are mainly complex and the 
resultant loudness difference will therefore depend 
upon their frequency composition, but Fig. 3 indi 
cates the sort of result that is obtained when a source 
of speech is rotated round an observer’s head from 
front to back 

(5) As the diffraction effects are a function of fre- 
quency, the frequency characteristic as well as the 
loudness of a complex sound differs at the two ears. 
With experience monaural location is possible with 
one ear only, presumably due to these changes in 
character 

It was noted earlier that these differences vanish 
for sound sources lying in a vertical plane through 
the centre of the head, as all points in this plane are 
equidistant from the two ears, though some differ 
ences in character occur between sound arriving from 
straight ahead and straight astern due to diffraction 
effects from the ear lobes. The precision of location 
in the vertical plane is therefore rather low, though 
possible when the head is free to make some explora 
tory movements. 

There are, therefore, at least five ways in which 
right ear sound may differ from left ear sound, and 
from these differences and some experience the brain 
is enabled to reconstruct the acoustic scene with sur- 
prising accuracy. 

Current radio broadcast and recording techniques 
ire almost exclusively monaural, using a single 
microphone and transmission channel. Spatial in- 
formation on the sound source is almost entirely 
ibsent and angular localization impossible though 
localization in depth is still possible. Depth localiza- 
tion is almost entirely dependent upon the ratio of 
the reverberant to the direct sound reaching the ears 
and is largely independent of the possession of two 
ears. This ability is presumably the result of long 


* This figure, together with Figs. 3 and 5, are reproduced from 
Bell System Techmcal Journal, Vol. 8, April 1934. 
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Fig. 3. Variation in loudness as a speech source is 
rotated in a horizontal plane around the head. 


Fig. 4. One method of stereophonic reproduction might 
be equivalent to picking up the original sound field 
existing at side A of a soundproof wall by a number of 
microphones, and reproducing it through a comple- 
mentary series of loudspeakers on side B. 


ORCHESTRA 


experience and it is well confirmed by experiment. 

It should be noted that the use of two microphones 
connected in series or parallel at the studio end is of 
no value as an aid to stereophony, as the individual 
signals, though they may differ in phase and ampli- 
tude, lose their separate identity in the single electri- 


cal circuit. If this individuality is to be preserved, 
there must be two completely separate channels be- 
tween the microphones and the listener's ears and this 
leads fairly easily to the simplest method (in some 
ways) of achieving stereophony. Two microphones, 
preferably non-directional, are mounted in a dummy 
head, the leads being carried back through separate 
amplifiers to separate earpieces worn by each member 
of the audience. This effectively transports each 
listener to the point in the sound field at which the 
dummy head has been placed and there is no doubt 
that the realism that can be secured by this means 
is really remarkable. The wearing of headphones is 
a habit that is unlikely to return and other means 
of achieving stereophony must be found if it is to be 
commercially successful. 

Instead of transporting the audience to the sound 
field existing in the microphone position, the alterna- 
tive approach of transporting the sound field to the 
audience would appear to have advantages. Re- 
ferring to Fig. 4, showing a long hall divided by a 
transverse wall assumed to be soundproof, the prob- 
lem would appear to be one of reproducing the sound 
field existing on side A, at side B. Ata prohibitive 
level of expenditure, this end could be achieved if 
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wall A were covered with microphones, spaced per 
haps at one-foot centres, each individually connected 
through its own amplifier to a speaker located on wall 
B opposite the microphone. While this might be 
feasible if wire lines were the only connecting link it 
is obviously impossible where the sound must be re 
corded or a radio link must be used, and it is there 
fore necessary to consider means of simplification. 

It was noted earlier that localization in the vertical 
plane is poor and this suggests that transmission of 
‘vertical’’ information is perhaps unnecessary. On 
these grounds all but one horizontal row of micro 
phones and speakers might be removed, a_ very 
considerable simplification that proves entirely 
successful. Pursuing a similar line, though possibly 
without the same soundness of reasoning, it is found 
that three channels can give very good stereophony, 
and even two channels can be made to give good 
results. Two or three channels are approaching com 
mercial feasibility and it is therefore important to 
make an experimental verification of the limitations 
of each method. Bell Telephone Laboratories have 
studied these problems in some detail and Fig. 5, 
taken from a paper’ by Steinberg and Snow, sum- 
marizes the results on some of the possible 2- and 
3-channel systems : 

On the left is an outline of the test set up, the 
microphones being placed in a room 2oft square, the 
loudspeakers being placed on the stage in a small 
auditorium and concealed from the audience by a thin 


Factors by J. C. Steinberg and 
Jan. 1934, and B.S.T.J I 


curtain. In all the tests a caller occupied fifteen 
positions on the stage in a random order, but always 
including the nine positions shown at the top, while 
the audience, seated in a group in the rear third of 
the auditorium, marked on a stage plan the apparent 
position of the caller on the virtual stage. As a final 
check the caller moved over to the auditorium and 
repeated his calling positions behind the curtain while 
the group attempted to locate his position, no electro- 
acoustic link being involved. 

In the first test a straightforward 3-channel system 
was used, the results indicated opposite the system 
diagram near the top showing that localization was 
good, though the apparent width and depth of the 
stage were slightly reduced by the 3-channel link. 

In the next test a straightforward 2-channel system 
was substituted, but the accuracy of localization 
decreased appreciably. Reduction in the number of 
channels has obvious commercial ad artage and the 
three following tests were designed to evaluate. the 
performance that might be obtained if the amount of 
equipment was reduced. In the simple 2-channel 
system it will be noted that the centre position suffers 
most, whereas the centre position is probably the most 
important of all in practice. The alternative layout 
tests were therefore mainly designed to pull the centre 
position forward into prominence. It will be seen that 
though none of the alternatives approach the perform- 
ance of the 3-channel system, they do effect an 
improvement, but they do not represent all the pos- 
sible alternatives, so it might be unwise to assume 
from these tests that there is no future in a 2-channel 
system 


Diagram of arrangement (left) for sound localization tests and (right) the results obtained. 
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[wo or three channels are a feasible proposition 
using Magnetic recording on }-in tape to give two or 
three parallel tracks, and two tracks are possible on 
discs, using lateral modulation for one channel and 
vertical modulation for the second channel. The 
problem of radio transmission is a little more trouble- 
some, largely due to. the international difficulties, and 
it would appear that 2-channel transmission might 
only be possible in the medium-wave band if two 
stations were transmitting the same programme simul- 
taneously. This is current practice and it would only 
require minor modification to radiate left ear pro- 
grammes from, say, London, and right ear pro- 
grammes from the Midland Regional station. For 
e.h.f. broadcasting stations the problems are less diffi- 
cult; and there is the possibility of simultaneously 
modulating a single carrier with a number of channels. 
Without difficulty p.c.m. (pulse code modulation) 
could be adopted to provide two or three channels 
ind in view of its high overall efficiency this would 
seem to merit particular attention. 

As it is not the purpose of this article to go into 
details of the equipment but to concentrate on the 
fundamental of stereophony it will be concluded with 
1 return to the question, ‘What makes it stereo- 
phonic? ’’ Earlier it was shown that the two spaced 
ears or microphones produced signals which differed 
in at least five respects, and it is interesting to specu- 
late on the relative importance of the individual 
contribution to the overall result. It is all the more 
interesting because there appears to be singularly little 
agreement on the subject, some authority could be 
quoted to show that the main factor is any one of the 
five points discussed, so readers may justifiably feel 
that the next section lacks precision. 

Considering first the response to pure tones, there 
can be little difference in the amplitude of the left and 
right ear signals in the low-frequency range. The 
head represents an obstacle only a small fraction of a 
wavelength long at, say, roo cycles, so diffraction 
differences must be insignificant. If the brain cannot 
distinguish the peak of one cycle from another, wave- 
point differences would appear to contain no useful 


information and the brain is left to estimate position 
from the phase difference at the two ears. There 
appears to be no reason why this should not be at 
least partially satisfactory. 

With increase in frequency a point is approached at 
which the ear spacing is one wavelength and just 
beyond this the ears may each have the same signal 
phase but displaced by exactly 2 7 radians, 1.e., the 
two ears are “‘on’’ the same points on successive 
cycles. Ambiguity will occur between this frequency 
and a half this value, and, as the mean ear spacing 
iS approximately 21 cm, phase would appear to be of 
doubtful value as an information carrier above 
perhaps 700-800c/s. However, it is just in this 
region that diffraction effects are commencing to 
produce significant intensity differences, as reference 
to Fig. 2 will show, and thus it would appear that on 
single tones phase is important in the low-frequency 
range, up to 700-800c/s, with intensity difference 
playing the significant role above this frequency. 

The more common noises do not have the simplicity 
of a single-frequency tone and on complex sounds, 
other factors are probably of importance. 

Loudness differences at the two ears will be greatly 
magnified owing to the large reduction in the intensity 
of the high-frequency components at the far ear, 
while the character of the sound at the two ears will 
also differ appreciably due to the same cause. 

On transient sounds, the time of arrival of the wave 
front at the two ears will also show significant differ- 
ences, and, as sharpness of wave front indicates the 
presence of high-frequency components, intensity and 
character differences will also be produced. 

It would appear that all the five effects listed may 
make significant contributions to the localization of 
the more usual sound sources, the contribution due to 
phase difference at the lower frequencies probably 
being of the least importance. 

Further improvement in the quality of reproduced 
music due to improvement in frequency response 
seems remote, and it may prove that more acceptable 
improvements are achieved by diverting our efforts 
to the problems of stereophony. 


Electronic Photography 


Image Converter Tubes Used for High-Speed Phenomena 


Us TIL now, much of the fame of the image con- 
verter tube has rested on its ability to see in the 
dark objects which are illuminated only by infra-red 
radiation, and this ability has been exploited in 
various ways in war-time to enable observations to 
be made at night without the aid of a tell-tale search- 
light. The photocathode of an image converter, un 
like the human eye, is sensitive to infra-red radiation, 
and when the infra-red image is focused on to it elec- 
trons are released in a corresponding pattern. These 
are focused into a beam either electrostatically or elec 
tromagnetically and are accelerated, after which they 
impinge on a fluorescent screen and so create a visible 
reproduction of the original invisible image. 

A further possibility inherent in the tube is that the 
electron beam can be deflected and chopped, and this 
is now being utilized in high-speed photography for 
doing electronically what mechanical devices have so 
far failed to do. With the normal cameras for photo- 
graphing high-speed motion, writing speeds of up to 
2,000 metres per second have been achieved, but with 
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the use of the image converter, this upper limit can 
be increased to as much as 100,000 metres per second. 
J. A. Jenkins, of the Mullard Electronic Research 
Laboratories, described two methods of application 
in a lecture he gave at the Engineering Centre, Glas- 
gow, last September. In one, the phenomenon to be 
photographed is seen from behind a narrow slit, an 
image of which is focused on to the photocathode of 
the converter tube. The resultant electron image of 
the slit is then broadened out into a rectangle by back 

and-forward deflection, as given by the time-base of 
an oscilloscope, so that a time axis is applied to the 
phenomenon and the tube screen presents a two- 
dimensional picture which can easily be photo- 
graphed. In the other method a series of separate 
pictures are produced on the screen by deflecting the 
electron image from one position to another and, dur- 
ing movements, shutting off the electron beam by suit- 
ably pulsing the tube voltages. The screen of the 
converter is photographed by an ordinary camera in 
both methods. 
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Magnetic Recording 


Characteristics Considered’ in 


to the Process 


Recording 


HILE it is necessary to go back to the 
beginning of the century to trace the origins 


of magnetic recording, modern technique, 
which exploits the advantages of high-frequency bias, 
can be said to date from the development of the 
German ‘‘ Magnetophon ’’ equipment during the last 
war. From that time onwards, one outstanding 
advance alone has taken place, namely the introduc 
tion of higher-coercivity materials. This article will 
try to give as comprehensive a description of magnetic 
tape as is possible in the space available and will not 
only cover the subject as a whole, but also explain 
the advantages arising from recent developments. 
Most equipments of present-day design can utilize 
tape of standardized dimensions. A plastic or paper 
base, of thickness about 0.0015in and width 0.25in, 
is provided on one side with a coating containing 
magnetic iron-oxide powder to give a thickness not 
greater than 0.0024in. On passing the tape over the 
air gap of an electromagnetic circuit, known as the 
recording head, in which a varying magnetic flux is 
generated by a.f. currents in the windings, correspond 
ing alternate north and south poles are set up in the 
coating by virtue of the leakage field at the gap. 
Because of the coercivity of the magnetic material, 
these form open permanent magnets, each pair of 
poles with its own associated flux field. Accordingly, 
if the tape is then passed over the air gap of another 
magnetic head or circuit provided with a pick-up 
winding, an e.m:f. will be set up in this winding which, 
after suitable amplification and equalization, wall 
reproduce with more or less fidelity the original signals 
applied to the recording head. The words “ more or 
less’’ are used advisedly, for a bare system on these 
lines would result in distressingly low fidelity. 
Fidelity in a communication system implies absence 
of distortion, low noise level, and a level frquency 
response. None of these essential features comes 
naturally. They have to be achieved. 
To return to the general description, however, an 
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Fig. 1. (a) Conventional illustration of tape and head. 
(b) Tape end air-gap region of head, drawn to scale. 
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Tape 


Relation 


By H. G. M. SPRATT,* B.Se., M.LE.E 


erase head is generally located before the recording 
head. This unit is similar to the others, but is fed 
with a steady a.c., preferably of the same frequency 
as that used for the h-f. bias described later. Its 
function is to wipe out existing signals on the tape 
prior to recording. Thus, if desired, all three heads 
can be in operation together, the first erasing existing 
signals, the second recording new signals, and the 
third reproducing them. The air-gap lengths vary 
from 0.25 x 10~%in for a pick-up head to 2-3 x 107 4in 
for an erase head. Standard tape operating speeds 
are 30, 15, 74, and 3#in/sec. The first speed will 
probably soon be obsolete, but an additional one of 
1Zin/sec shows signs of coming into use. 

Before proceeding to details, it is rather important 
to present a more realistic picture of the tape and the 
gap over which it passes. For the sake of simplicity 
this is invariably depicted in technical literature 
somewhat similarly to Fig. 1(a) and as such cannot 
fail to give an incorrect picture of the relative 
dimensions involved. For a coating thickness of 
0.0007in, a gap length of about o.oorin, and a 
lamination depth at the gap of o.o20in, the enlarge- 
ment at Fig. 1(b) is a more faithful representation 
To complete the picture, the wavelengths for a 
250 c/s and for a 5 kc/s signal at a tape speed of 
7hin/sec have been included. It is interesting to 
attempt to envisage the relative strengths of the 
leakage fields at one or two thousandths of an inch 
away from the tape surface at such wavelengths. 


Basic Frequency Characteristic 


As Fig. 1(a) suggests, the function of the re- 
producing head is to provide a low-reluctance return 
path for the leakage flux from the tape and to bring 
about flux linkages with the pick-up coil. The 
instantaneous recording current 7 will be given by the 
exprsssion 7 = I,, sin wt, where I,, is the peak value 
of the current. If demagnetization effects and 
changes of flux distribution with frequency are 
ignored, the corresponding leakage flux ¢ from the 
tape will be proportional to this current. Further- 
more, as long as the air gap is small compared with 
the wavelength on the tape, the instantaneous 
voltage e set up in the pick-up coil will be pro- 
portional to the rate of change of this flux, and is 
evaluated bv differentiating, i.e., « kw¢ cos wt and 
the r.m.s. value E will equal k,w¢. For constant- 
current recording, i.e., constants ¢, E will be pro- 
portional to the frequency, rising 6 db per octave. 
With rising frequency, however, the ratio wavelength 
air-gap decreases and an effect analogous to the slit 
effect in light recording appears. This modifies the 
expression for the voltage giving E = k,¢ sin (2//A), 
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where / is the air-gap length and A the wavelength. 
Fig. 2 shows the resulting curve for pick-up voltage 
versus frequency, the latter expressed in the nor- 
malized form //A and also in kc/s for a speed of 
7}in/sec and an effective gap of 0.0005in, constant- 
current recording being assumed. This curve shows 
that, after rising steadily to a maximum value at a 
frequency corresponding to a wavelength twice that 
of the gap, the voltage output falls sharply to zero 
at A= With a further increase in frequency the 
voltage again rises to a maximum and then again 
falls to zero at A = }/ and so on. If this gap effect 
alone had to be considered, the successive voltage 
peaks would be equal in magnitude. Two other 
effects, however, cause a gradual fall with frequency, 
one, the demagnetization effect, which also is 
dependent on the wavelength and is discussed later, 
and the other, the iron losses in the pick-up head, a 
smaller effect dependent on frequency.' The quantity 
/ was given as the effective gap length, which is not 
the same as, but is often considerably greater than, the 
physical gap. The discrepancy arises from the great 
difficulty in producing a gap to the required 
mechancial precision. 


Magnetization 


An explanation of the magnetization process taking 
place in the coated material demands a return to 
elementary magnetism. Fig. 3(a) shows a typical 
BH curve and hysteresis loop for the type of magnetic 
material employed in magnetic tapes. 


By contrast with Fig. 3(a), Fig. 3(b) shows the 
curve followed in the initial cycle of magnetization by 
a field insufficiently strong to cause saturation. The 
lines PP, and QQ, indicate that the remanent in- 
duction bears a relation to the loop similar to the 
one above. It will be observed that both branches 
AB and BA, show appreciable curvature, although 
admittedly without the points of inflexion associated 
with saturation. For all that, the whole curve is 
asymmetrically disposed about the horizontal axis 
and, as suggested above, will not become sym- 
metrical until several cycles have passed. Bearing 
in mind the fact that the magnetizing force is a 
measure of the recording input and the remanent 
induction a measure of the output, one might 
reasonably conclude that linear operation was out of 
the question and fidelity of reproduction impossible 
Nevertheless, a closer examination of the loop 
reveals more or less linear portions in each branch 
following the ‘‘ bottom bends,” e.g., LA,. If operation 
could be restricted to these portions, there would be 
a chance of an approximation to linear working. 
The introduction of supersonic bias makes this 
restriction possible 

The recording head is provided not only with the 
normal coil carrying the signal current, but also 
with an additional coil fed with a steady current of 
frequency some 4 to 7 times that of the highest- 
frequency signal to be recorded. The optimum 
current—for maximum amplitude and freedom from 
distortion—of this supersonic bias, as it is called, 


rhe first is a static curve of magnet- 
ization taken up to saturation, but 


4 — ~ 


the loop is of a shape and symmetry 


= 


such as are reached only after several 


cycles have been experienced. These 


‘a 
\] 


curves are, therefore, not really appro- 
priate for studying the induction 


occurring in the magnetic material, 


vA | 
\ 


but they can at least be employed to 
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refresh our memory on the general 
principles of magnetization for high- 


i 


coercivity materials. Incidentally, it 
must be admitted that because of their 


,000 


familiarity they are almost universally 

used for comparison purposes and for 

relating performances. With the 

application of a magnetizing field to a material 
in a completely unmagnetized state, the induc- 
tion will rise from O following the curve OA 
and will reach some such peak value as A, 
depending upon the strength of the field. During 
subsequent reversals of the field, hysteresis loops 
will be traced out which take on the final form 
ABCDEFA when a steady state has been reached. 
If then at any instant the magnetizing force is 
removed, the iron will be left magnetized with an 
amount of remanent induction depending upon the 
point in the cycle at which the removal or switch-oft 
takes place. Thus, if the switch-off takes place at 
P, when the magnetizing force is falling, the resulting 
remanent induction will be OB. If, however,. it 
occurs when the magnetizing force has exactly the 
same value, but is rising, i.e., at Q, the remanent 
induction will be OQ,. Again, for the sake of 
simplicity, demagnetization effects have for the time 
being been entirely disregarded. ' 
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Fig. 2. Voltage output from pick-up head, using tape 
recorded at constant current. The output falls to zero 
when the gap length equals any integral number of 
wavelengths, 


Fig. 3. 
magnetic tape material. 
than saturation value. 


(a) Typical BH curve and hysteresis loop for 
(b) Initial loop for H less 


has to be established by adjustment, but is usually 
about three times that of the maximum signal 
current. The signal and bias currents, it should be 
realized, are mixed in the recording head and not 
intermodulated 
Two graphical constructions introduced by Holmes 
and Clark? show clearly from different viewpoints 
the action of supersonic bias which are depicted and 
described below Fig. 4(a) shows the combined 
supersonic bias and a.f. signal. Let us assume that 
a magnetic element approaching the gap is quite 
unmagnetized, is entirely uninfluenced by a magne- 
tizing field both before and after passing the gap, 
and—for simplicity—experiences about 1} h.f. cycles 
only during the passage Actually, the number is 
more likely to be about five, but even so a steady 
state will not be reached. Then Figs. 4(b), (c) and 
(d) indicate the magnetization cycles experienced by 
elements entering the gap at points p,, p,, and pz, 
i representing the transit time across the gap. It is 
interesting and gratifying to find that: first, ele- 
ments at points such as p, and ,, associated with 
E SwRAA positive signal excursions, are left with a positive 
ig. 4. Graphical presentation of magnetization by an weet lvettn hile ¢ a TEATS tities 
a.f. signal with supersonic bias. remanent induction, while a pol 1t Such as Ps ends to 
receive negative induction ; secondly, the remanent 
induction is, at least qualitatively, proportional to 
the signal amplitude at the instant of leaving the 
gap ; and thirdly, the smaller a.f. signals obviously 
influence the remanent induction value far more than 
the h.f. bias does 
The second construction, Fig. 5, is reminiscent of 
the construction used to determine the dynamic 
characteristic of two valves in push-pull when 
biased just above the bottom bend The curve 
corresponding to the static I,-V, line is the remanent 
induction curve, i.e., one obtained by plotting the 
remanent induction B, against the magnetizing force 
H As is usual, the “ input,’’ i.e., the combined a.f 
and bias signals are plotted as abscissae while the 
B, values corresponding to the points on the input 
envelopes are projected to give two pairs of “ output ”’ 
curves A, B, C, and D. Substraction of B from A, 
and D from C give two further curves M and N 
which combine to produce one complete cycle of 


> ; approximately sinusoidal form, the output character- 
Fig. 5. Construction of output characteristic for af. 


C istic Although this last construction will not 
signal with supersonic bias, using the remanent induc- stand up to a rigid investigation, it does in fact 
tion curve, B,H. 


give results similar to those actually obtained. 
It should be mentioned at this point that small 
traces only of the bias signal will be left on the 


Fig. 6. Relationship between bias, output tape owing to demagnetization effects, as is explained 
monic distortion. 
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at some length below. The bias has in fact already 
served its purpose by shifting the a.f. 
signals out of the initial magnetization 
region of the BH curve into the linear 
portion beyond the bottom bend 
Provided the frequency of the bias 
is made sufficiently high to avoid 
serious interaction with the third 
harmonic of the highest a.f. signal to 
be transmitted, its value is not criti- 
cally important, although it has been 
suggested? that the higher’ the 
frequency, the less the noise. Ignor- 
ing this last factor, we can safely 
udopt 50 kc/s as a suitable frequency 
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BIAS CURRENT ( mA) OuTPUT Supersonic Bias for Magnetic Recording,” by L. 
ABOVE AN ARBITRARY LEVEL (db) C. Holmes and D. L. Clark. Electronics, July 1945, 
Some Distinctive Properties of Magnetic-Record 

(2) (b) in. Media,’ by R. Herr, B. F. Murphy and W. W. 
Wetzel, J. Sac. Mot. Pict. Engrs., 52, 77-88, Jan. 1949. 
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for a.f. recording. The choice of bias amplitude is, a 
different matter, since on its value depends the 
slope on the BH curve at which the a.f. signals 
work and the extent of the linear portion available 
for them. It is, accordingly, not surprising to find 
two quite different optimum values of bias current, 
one corresponding to maximum sensitivity, e.g., ratio 
of output to input, and the other to maximum 
distortionless output. It is fortunate that in general 
the sensitivity versus bias current curve, after rising 
sharply to a maximum value, tends to fall off slowly, 
since not infrequently the optimum value for dis- 


How Reliable 


is 


N giving an answer to this question, it is 
important that the radio valve should be con- 
sidered against the background of its various 

applications, for obviously there is a greater need 
for reliability in some than in others. On this basis 
in opinion was expressed recently by Dr. G. H. 
Metson, considered that the valve was quite 
reliable enough for present-day entertainment pur- 
poses, hardly adequate for serious industrial use, and 
quite inadequate for aircraft equipment or for those 
who sank their hopes in subaqueous telephony. He 
a discussion meeting at the I.E.E. on 
this same subject, and among the important side- 
issues he raised were such topics as the possibility 
of devising some quantitative yard-stick as a measure 
of reliability and whether it was feasible to manu- 
facture reliable’’ valves for special purposes as 
distinct from ‘‘ ordinary valves.’’ 

Several speakers gave information on specific valve 
types. It was mentioned, for instance, that C. S. 
Cockerell had obtained a broad average indication 
of reliability from some tests he had done on the 
valve types CV131, CV136, CV138 and CV1q4o. Out 
of 18,700 samples, 697 had either developed faults 
during a 50-hour test on stationary racks or had 
been found to be faulty when drawn from stores. One 
speaker stated that the average life of 27 valves in 
. certain civil aircraft equipment during one year’s 
operation was only 1,600 hours, and he added that, 
of the 17 per cent of aircraft delays ascribable to 
radio failures, 60 per cent could be put down to 
faulty valves. A Post Office engineer complained 
that valves were not so rigorously tested as other 
components, and stated that the number of telephone 
faults traced to valves was comparable to that caused 
by all other associated components. 

Miniature valves were mentioned by several speakers 
as not having yet achieved a satisfactory average life, 
and the comment of one speaker was that the manufac- 
turers were tending to make the ratings too high, 
so that a greater performance was demanded than 
valves of such a size could give. He had found that 
if the valves were operated at 80 per cent of their 
specified ratings, a more reasonable life could be 
expected. 

It was pointed out by other speakers, however, 
that the figures given appeared pessimistic, and the 
meeting was reminded that most of the valves men- 
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tortionless output lies above that for sensitivity 
Figs 6(a) and (b) show curves which confirm this 
Needless to say, the operating point would be chosen 
somewhere between a and 5b in Fig. 6(a), the region 
corresponding to maximum distortionless output. 
Apart from all this, however, where a choice exists, 
preference should be given to a low rather than to a 
high value. This is because the higher current will 
have the combined effect of recording signals which 
are subsequently harder to erase, and at the same 
time of partially erasing the higher a.f. signals. 
(To be concluded) 


a Radio Valve? 


tioned were broadcast-receiving types. Current 
experience with miniature valves appeared to indicate 
that the number of ‘‘ catastrophic ’’ failures did not 
exceed 1 per cent, and that these valves would last 
for thousands of hours if they were run under proper 
conditions 

The causes of valve failures were also discussed, 
and one suggestion was that valve designers worked 
to an accuracy that did not allow for possible over- 
loading caused by the wide tolerances of related com- 
ponents generally found in practice. There was a 
difference of opinion on whether the switching on 
and off of heaters was detrimental to the life of a 
valve. Further of failure mentioned were 
insufficient control of heater voltage; mechanical 
defects, such as loose spacers; vibration; clumsy 
insertion of valves into their sockets; and badly 
designed sockets which strained the valve pins. It 
was also pointed out that sometimes a valve was 
replaced in an equipment in which the running con- 
ditions had already been upset by the failure of the 
original valve, so that the replacement was at once 
overloaded. 

A significant topic that arose was the necessity for 
a distinction between valve reliability and life 
Although most people looked for long life as a part 
of reliability, one was not necessarily a criterion of 
the other. Dr. Metson pointed out that reliability 
was mainly governed by mechanical faults, which 
were usually revealed very early in the life of the 
valve, whilst longevity was largely a matter of 
cathode processing. The first aim of manufacturers 
should be to give reliability, since this was a basic 
necessity for all valves; then longevity could be 
provided for if required. ’ 

Statistics were mentioned as a means of calculating 
the probability of survival during any period and so 
indicating when replacements were advisable. It 
was generally agreed that they would give some idea 
of the probable further life of the large number of 
valves already in existence, but a more analytical 
study of individual specimens was necessary to deter- 
mine the actual reasons for the failures. ~ 

It was generally agreed that the cost of faulty 
valves was not so much that of the replacements 
themselves but that of having to keep spare equip- 
menis in readiness—and, of course, the loss of 
goodwill. 
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Left) Fig. 1. Map of 
the country served by 
the southern chain of 
v.h.f. stations used for 
communication with 
civil aircraft. All five 
operate as a multi- 
carrier system on one 
channel in the band 
118 to 132 Mc/s. Theo- 
retical coverage at 
10,000 ft. 


(Right) Fig. 2. The 
wide-band vertical di- 
pole aerial used at the 
M.C.A. stations. 


(Extreme right) Fig. 3. 
View of the transmit- 
ting hall at Butser, 
showing the eight 
T1131A ‘transmitters 
and, facing them, a 
crystal comparator unit 
for checking the fre- 
quency of crystals. 


HEIGHTS GIVEN IN FEET ABOVE SEA LEVEL 


Map and Photos : Courtesy 


Ministry of Civil Aviation 


Multi-Carrier Air Communications 


V.H.F. Wide Coverage Scheme for Civil Aviation 


ADIO telephony in the v.h.f. band 118-132 
R Mc/s is now almost the sole means of com- 
munication with aircraft over relatively short 
distances and in the vicinity of aerodromes. Trans- 
missions on lower frequencies, though accepted, are 
being discouraged in favour of the higher frequencies. 
With the higher speeds reached by modern air- 
craft it was realized some time ago that the range 
covered by a ground station of 50 watts or so, which 
is the normal power of equipment in general use, was 
inadequate when large numbers of aircraft tended to 
converge on to a busy airport. 

In looking for a way of extending the coverage 
obtainable with v.h.f. the Ministry of Civil Aviation 
has been experimenting with the multi-carrier idea 
whereby a number of transmitters are installed at 
strategic sites and all modulated from a common 
source. These appeared so promising that a full and 
comprehensive scheme was worked out for the com- 
plete coverage of the British Isles and its regular 
air approaches by v.h.f. radiotelephony. 

Actually the communications network is part only 
of a much larger plan, which involves the use of radio 
beacons of various kinds to guide aircraft into a 
number of air lanes, or ‘‘ airways’’ as they are called, 
and to enable them to navigate these airways by 
means of radio marker beacons located at known 
points. 

Since aircraft fly in both directions along the air 
ways, constant communication between air and 
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ground is essential for safe flying and this is where the 
v.h.f. radiotelephone finds its principal use. 

In order to bring aircraft into airports like Heath- 
row, Northolt and Prestwick, for example, radio con- 
tact has to be made with the aircraft well over a 
hundred miles from its destination and, if necessary, 
slow down its progress to avoid dangerous congestion 
over the aerodrome. In order to effect this the 
country is divided into four main radio control areas, 
termed Flight Information Regions. 

The F.I.R. radio controllers direct aircraft into the 
airways, guide them along at specified heights and 
eventually pass them into an inner control zone, 
which may be under the airport controller, or to an 
intermediate control such as exists in the London 
area. 

The two southern flight information regions are for 
the most part acting as a single region with the 
control centre at Uxbridge, but there is a control at 
Gloucester for handling aircraft using the aerodromes 
situated in that part of the country. Other control 
centres are at Preston and at Prestwick. 

Whilst the various regions differ in the actual 
number of transmitting and receiving sites employed, 
the basic system of operation is the same throughout 


‘and it will thus suffice if a description is given of one 


only. The combined south-eastern and _ south- 
western was selected as the control centre at Ux- 
bridge and one of its stations, Butser, just north of 
Portsmouth, were conveniently situated for a visit. 
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Disposed throughout the two southern regions are 
five combined transmitting and receiving stations, 
the sites being chosen at Chedburgh, near Bury St. 
Edmunds, Birdlip, near Gloucester, Davidstow Moor, 
near St. Eval, Butser, near Portsmouth and Swing- 
field, near Folkestone. They are thus very widely 


spaced geographically and an elaborate system of 
land lines is needed to link them to Uxbridge and 


provide for remote control of the transmitters. 
Lines, which are mainly for carrier current operation, 
are supplied and maintained by the Post Office. 

Each of these stations will be able to send and 
receive simultaneously on four different channels, 
although at the time of our visit two only were ready 
for immediate operation. 

One transmitter at each of these stations is allotted 
to a single channel on about 126Mc/s. Three have 
a 10-kc/s frequency separation and the most widely 
spaced pair (Davidstow Moor and Chedburgh) share 
a common frequency. Together the five stations 
give an estimated coverage over an area enclosed by 
the full-line boundary on the map in Fig. 1. It repre- 
sents approximately all that country south of a line 
drawn from the Humber to the Mersey, but excluding 
North Wales and Anglesey. It takes in the southern 
approach to the St. George’s Channel, the south-east 
tip of Eire, covers the Scilly Isles and part of ‘the 
French coast from Cherbourg north-eastwards to the 
Schelde in Holland. Aircraft flying over French, 
Belgium or Dutch territory are, of course, subject to 
control of those countries. The nominal separate 
jurisdiction of the two southern flight information 
regions is shown by the broken-line boundaries. 

As already mentioned two transmitting channels 
are in operation at each station, but all five are not 
operating on the same alternative channel. The one 
centred on 126 Mc/s gives a general coverage and the 
alternatives are arranged, at present, to give a more 
localized service. For example, Chedburgh, Birdlip 
and Davidstow Moor form a three-station chain on 
122Mc/s covering the north and north-western 
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approaches, while Butser operates on a single fre- 
quency covering the south and south-west, and Swing- 
field provides a third channel for local coverage to the 
east and south-east. Thus there are four communhi 
cation channels available in this area although in 
dividual stations at present operate on two only. 

The locations of the stations are all on high ground 
as the elevation figures on Fig.1 testify. At each 
site there is a 120-foot wooden tower supporting four 
wide-band vertical dipoles taking the form shown in 
Fig.2. Each aerial is sensibly flat over the band 
118 to 132 Mc/s and the arrangement is that two are 
earmarked tor transmitting and two for receiving, but 
one only of each pair is in use at a time. 

This policy of duplication of equipment is followed 
throughout the entire radio chain. For example, 
there are, or will be, eight transmitters at each station, 
one for each of four operating channels with a reserve 
alongside and with automatic change-over switching. 
Heater current is supplied to all valves in the reserve 
transmitter, and the crystal oscillator, which is in a 
temperature-controlled oven, is kept at the operating 
temperature for immediate use. In Fig. 3 is shown 
an imposing row of eight modified T1131A transmitters 
installed at Butser. The nominal output of this set 
is between 40 and 50 watts in the band 118-132 Mc/s. 

An interesting feature of the transmitter layout is 
the provision of a frequency comparator which 
enables each crystal oscillator to be compared in fre- 
quency with its stand-by and also with a third acting 
as aspare. All these are checked regularly and the 
differences noted. The aim is to keep all three crystal 
units within a few cycles of each other so that when- 
ever the reserve transmitter comes into operation it 
is substantially on the same frequency as the other. 

At present one receiving and one transmitting aerial 
only is in use at each station. This means that each 
aerial is operating simultaneously on two frequencies, 
either sending or receiving. The system employed 
was originally developed by the Admiralty and -is 
known as ‘‘Common Aerial Working.’’ A form of 
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automatic trap is included in the lead from the aerial 
feeder to each transmitter, which effectively bars the 
passage of the r.f. output from one transmitter to 
the other and directs it into the aerial. The same 
process, but in reverse, takes place for receiving. 
The simultaneous use of one aerial for two trans 
mitters close in frequency makes use of two well- 
known characteristics of resonant lines. One is that 
a quarter-wave section of line, or feeder cable, short- 
circuited at one end exhibits an extremely high im- 
pedance at the opposite end, and the other is that 
a high ‘‘Q”’ resonator has a high non-reactive im 
pedance at the frequency to which it is tuned, but 
for all practical purposes is a short circuit off tune. 
By connecting a quarter-wave section of line in 
with a resonator (cavity resonators are 


semes 


TO AERIAL 


Q,(Aar F.) 


Se e- 


a(4 AT F,) 
” of 


TUNED TO F 


Rx. | Rx.2 


TUNED 
TO F, 


TUNED 
TO F, 


Fig. 4. Schematic arrangement of the 
common aerial system of operation showing 
position of quarter-wave lines and resonators 
for operation on two channels which should 
have a minimum spacing of 2 Mcs. 


Fig. 5. Equivalent circuit for Fig. 4 as 


seen by a signal arriving at the point A at 
a frequency of F,. 


TO AERIAL 


employed) in the branch feeder to each transmitter, 
or receiver, as shown in Fig. 4 entire independence 
of operation is achieved. To a signal at frequency F, 
arriving at the junction A the system takes on the 
appearance of Fig.5. Since the resonator Res, is 
tuned to a different frequency it is virtually a short 
circuit to frequency F,, and as Q, is resonant also at 
F, its end at point A offers a very high impedance 
to the signal and diverts it into Q,, which being non- 
resonant at F,, does not affect the behavour of Res,, 
which appears as a very high impedance across the 
line to R,, at frequency F,. At frequency F, Res, 
becomes the short circuit and Res, the high impedance 
so that signals are thus diverted into receiver R,,. 

The same system is employed for transmission, and 
to follow the operation it is only necessary to reverse 
the order and regard the transmitters as the source 
of signals, whereas the aerial was so taken for the 
explanation of the principles 

When more than two transmitters, or receivers, 
are employed a compromise adjustment of the 
quarter-wave line sections (Q, and Q, in Figs. 4 and 5) 
is necessary, and they are then made on electrical 
quarter wavelength at the mid-band frequency. 

The advantages claimed for the common aerial 
system are that in the first case fewer aerials are 
needed—two instead of eight excluding reserves— 
and one mast suffices as the aerials can be arranged 
so that the receiving one is in the minimum field of 
the transmitting aerial. For this reason the aerials 
as seen at Butser are mounted in a line vertically 
(vertical polarization is employed), and while this 
leads to a small reduction in height of some, it avoids 
undesirable complications elsewhere. It is said that 
the system leads to a saving in site space and also to 
some economy in telephone lines and terminal equip- 
ment 

For receiving, a modified version of the R1392A 
ground receiver is used. It is a 15-valve superhet 
designed for fixed-frequency operation in the band 

100-150 Mc/s, and it has a 
crystal-controlled oscillator 
and a chain of frequency 
multipliers. There are two 
r.f. stages and three i-f. 
Eight of these receivers, 
each with a separate power 
unit, will be installed in a 
fully screened room to pre- 
vent interference from har- 
monies of the adjacent 
transmitters. Four will be 
active and four on imme- 
diate reserves. The receivers 
at Butser are shown in Fig. 
6, the four seen in this view 
serving for the two channels 
at present in operation and 
there is space alongside for 
four more Their power 
units can be seen below the 
writing shelves 


Fig. 6. Corner of a receiving 
room showing four R1392A 
receivers in position—two 
active, two reserve—with 
power units below the writing 
shelves. (Photo: Courtesy of 
Ministry of Civil Aviation.) 
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VOLTAGE REGULATORS—TYPES 


VR75/30 
VR105/30 


VR150/30 


British made Stabilisers of the above types are now available from stock 


Their electrical character- 
istics, dimensions and base 
connections are identical to 
the American Counterparts 
bearing the same type 
number. 


NOTE : 


Manufacturers code these valves 
OA3/VR75 


OC3/VRIO5 
OD3/VRI150 


Some American 


Type VR75/30 


; 


Type VR105/30 


Type VR150/30 


Minimum starting voltage 105 volts 
Nominal operating voltage 

Minimum operating current .. 5 mA 
Maximum operating current ... 40 mA 


List Price 17/6 


Minimum starting voltage ...... 135 volts 
Nominal operating voltage 
Minimum operating current ... 


Maximum operating current ... 40 mA 


List Price 17/6 


Minimum starting voltage 

Nominal operating voltage ...... 
Minimum operating current ... 
Maximum operating current... @ mA 


List Price 15 /- 


WRITE NOW TO DEPT. 4530 
for data sheets on the above valves. 


BRimMAR 


TECHNICAL ADVICE SERVICE 


STANDARD TELEPHONES AND CABLES LIMITED, FOOTSCRAY, SIDCUP, KENT. 
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hi gh fidelity 
M-b.€.%.0.P HONE S 


FOR PUBLIC ADDRESS, 
RECORDING, 
AMATEUR RADIO 


TYPE MIC 22 


This model incorporates the famous Acos 
** Filtercel ’” insert giving extreme sensitivity 
and high fidelity. Response is substantially 
flat from 40-6,000 c.p.s. The microphone is 
vibration and shock proof and is not affected 
by low frequency wind noises. Two alterna- 
tive mountings are available for the MIC 22 
head :— 


MIC 22-1 is for fit- 
MIC 22-2 is supplied ting to any British or 
as a complete unit American type stand- 
incorporating an at- ard floor stand and 
tractive desk stand can also be used as a 
with cable side entry hand microphone. 


PRICE £6. 6s. (Either Model) 


TYPE MIC 16 


Incorporates the Acos Floating Crystal Sound 
Cell giving a response substantially flat from 
30-10,000 c.p.s. Performance is unaffected 
by vibration or shock and low frequency 
wind noise. As in the case of the MIC 22, 
two alternative mountings are available for 
the MIC16 Head :— 

for fixing to either 


British or American 


MIC 16-2 is a com- i type floor stands by 
plete desk stand unit i) means of a knurled 
with side cable entry. ring. 


PRICE £12. 12s. (Either Model) 


MIC 16-1 is ready 


COSMOCORD LIMITED, ENFIELD, MIDDX. 


Vector Diagrams», -caruove nav 


3.—Enter 


Teri final chapter in the series was actually the 
original starting point. If you remember, a 
demand had arisen for some light on a subject 
which appears to have been illuminated seldom and 
not always helpfully—vector diagrams of valve 
circuits—but when I came to look into the matter I 
found that a large part of the trouble was due to 
varying and confused practices in connection with 
vector diagrams in general, and—even more basically 
—in the specifying of circuit currents and voltages. 

The main conclusions so far have been that the 
isual methods of referring to voltages as “ V,.”’ 
etc., aided perhaps by one or two arrows, leave 
room for doubt as to what exactly is meant; in 
particular, it is quite easy to arrive at opposite 
conclusions about the direction or polarity of a 
voltage. And that the double-subscript notation 

‘V.,'’) obviates all this, provided that there is 
agreement to work throughout in either rises or 
falls of potential. And that those who adopt this 
notation often seem to work in falls, which is a 
pity because the reverse has certain advantages, 
not the least being that it enables the same notation 
to be applied in a particularly neat and foolproof 
manner to the vector diagram also. 

Just as a reminder, Fig. 1 shows an example of 
this technique. (a) is the circuit diagram, with the 
component junctions lettered and an arbitrary direc- 
tion of current marked by a broad arrow head. (b) 
is the corresponding “ generalized ’’ vector diagram, 
with a broad arrow to indicate the arbitrary phase 
of the current. The whole diagram is supposed to 
be rotating anticlockwise. In the position shown, 
with the I vector pointing to 3 o’clock—the con- 
ventional zero—the current is just about to begin 
its positive half-cycle. The position of a, vertically 
above c, means that point a in the circuit is then at 
its maximum positive voltage relative to c. And so 
on. The whole situation can be visualized quite 
easily and unmistakably. The effect of tying any 
point in the Circuit to earth or zero potential is 
represented by pinning the corresponding point in 
Fig. 1(b) to the table, so making it the centre of 
rotation. If one particular circuit point is known 
to be earthed, that fact can be indicated in the 
vector diagram by converting it into the “ particular” 
form, which for earthed a would be Fig. 1(c). Note 
how clear and free from unnecessary labels both 
circuit and vector diagrams are. No voltage labels 
are needed, but any voltage can be precisely referred 
to in either direction; the voltage driving current 
through R, for example, (reckoned in the same 
direction round the circuit as the current) is V,, 

The first thing to decide when bringing in the valve 
is whether to treat it as a real valve, with electrons 
flying across a vacuum under the influence of anode 
and grid bias voltages as well as of any alternating 
(signal "’) voltages that may be superimposed on 
them, or whether ‘ve are going to substitute an 
imitation valve made of ordinary circvit com- 
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the Valve 


ponents like those in Fig. 1(a). When studying the 
thing for the first time it is quite essential to adopt 
the first method, if only to be sure that the second 
method, when we come to use it, gives nearly enough 
the same answer. But the first method calls for a 
good deal of concentrated thought, on lines outside 
ordinary LCR electrical theory, and once we have 
learnt the reality of the matter we can save ourselves 
a vast amount of effort on many subsequent routine 
calculations by neglecting the features of the valve 
that have only a slight effect on the result, so enabling 
an artificial valve to be substituted, reducing the 
work to ordinary circuit calculation. It is rather 
like the necessity for an engineer to have learnt the 
principles of multiplication and division and 
logarithms at some time or other, even though in 
practice he does nearly all his calculations mechani 
cally on a slide rule. 

If you object on principle to “ mathematical 
abstractions,” then by all means do it the hard 
way every time and good luck to you. But don't 
complain that it 7s hard and that lengthy arguments 
arise if you try to fit the real valve into simple 
Ohm’s Law. It won't go. The only sure way of 
dealing with an actual valve is according to its own 
behaviour as found by experiment. If you attribute 
to it an anode resistance, then it has to be a variable 
resistance controlled by the various electrode voltages 

On the other hand if you have no conscientious 
objection to making use of the short-cut “‘ valve 
equivalent generator,’’ remember (a) that it is only 
a fake, capable of giving answers near enough if 
used intelligently within its limitations, but very 
misleading outside them ; and (b) that it relates to 
a.c. only, so h.t. batteries and other accessories 
necessary to the proper functioning of the real 
valve are as superfluous to it as a cup of tea would 
be to a robot. 


Fig. 1. A simple sample of the recommended tech- 
nique : (a) the circuit diagram ; (b) the general form 
of the vector diagram ; and (c) the particular form of 
vector diagram corresponding to point a in the circuit 
being kept at zero potential. In all three diagrams a 
thick arrow head denotes current. 


Since vectors also refer to the a.c. component 
only, there is obviously a good argument in favour 
of using them in conjunction with the imitation valve 
As is well known, in its simplest and most usual 
form this substitute consists of a generator develop- 
ing an e.m.f. equal to nV, volts, and having a 
resistance in series, the so-called incremental or a.c 
anode resistance, denoted by r, 

There have been lengthy disputes in high places 
over the minus sign. I am one of those who favour 
using it, on the ground that it is necessary if the 
imitation valve is to imitate the actual performance 
of the real valve, assuming (as most people do most 
of the time) that the anode and grid voltages are 
both reckoned relative to the cathode. Those who 
reckon the grid voltage relative to the cathode and 
then prefer to stand on their heads and reckon the 
cathode voltage with respect to the anode are re- 
warded for their effort by being able to dispense 
with the minus. Their main objection to the minus, 
apparently, is that if the e.m.f. of the generator in 
the imitation valve is regarded as acting from cathode 
to anode the positive direction of the signal current 
caused by it in the anode circuit is opposite to the 
steady feed current caused by the h.t. supply. Why 
that should worry anybody, seeing that the h.t. 
supply has nothing to do with the imitation valve, 


t 


Vo (SIGNAL 
j OUTPUT) 


Fig. 2. Circuit diagram of a simple resistance-coupled 
amplifier. 


Fig. 3. ‘‘ Equivalent '' imitation valve substituted 
for the real valve in Fig. 2. The only difference be- 
tween (a) and (b) is in the layout of the drawing. 


and should have been sent away along with the real 
valve, I don’t know, but apparently it does. 

Readers who did not see, or have forgotten, the 
last instalment mav be wondering what use a minus 
sign has in a purely a.c. system anyway. If pV, 
were the only driving voltage in the system there 
would be no sense in putting a minus in front of it ; 
but actually one of the most important things to be 
taken into account is the phase relationship between 
the anode voltage and the signal voltage at the grid, 
V,. The experimental fact is that in a resistance- 
coupled amplifier the output voltage, at the anode, 
is opposite in phase to the input voltage, at the 
grid. Unless ordinary circuit calculations per- 
formed on the circuit containing the imitation valve 
give the same result, then our imitation valve is no 
good and we had better throw it away. The minus 
sign is the simplest way of ensuring the right phase 
relationship 


Resistance-coupled Amplifier 


But all this should be easier to follow if we try 
an actual example, Fig. 2. This is a conventional 
circuit diagram of a real valve arranged as a resistance- 
coupled amplifier. V, and Vj, refer only to the alter- 
nating parts of the voltages at grid and anode 
V, is being caused by the current from the h.t. 
battery varying due to the resistance of the valve 
being varied by V,, so varying the voltage dropped 
across R. Beginners sometimes get into difficulty 
about the relationship between V, and V,. I have 
even known a self-styled teacher ‘‘ explain” the 
phase-reversal in the valve amplifier by using a 
diagram like this to show that V, is opposite in 
phase to V,. What he did not appear to perceive 
is that V, is identically the same alternating 
voltage as V,, and it is merely the way the diagram 
is drawn that encourages one to reckon it in the 
opposite direction round the circuit. Without 
altering the alternating voltages in any way, the 
upper terminal of V, can be slid along the connecting 
wire and past the h.t. battery to the cathode side. 
V, and V, then coincide and it is no longer possible 
not to see that they are the same. Reckoning the 
same voltage in opposite directions round a circuit 
and discovering that the results are 180° out of phase 
doesn’t prove anything about valves; it leads to 
nothing more interesting than the not unfamiliar fact 
that (x) v. The phase reversal is actually a 
result of the nature of the valve, explained in any 
book on it And seeing that its nature is somewhat 
complex and not within the scope of elementary 
circuit arithmetic we now regretfully turn it out, along 
with the h.t. battery, the grid bias battery, the 
filament heater, the valve holder, and any other 
details of the equipment, and substitute our ersatz 
valve (Fig. 3) which requires none of these things. 

Both (a) and (b) are the same diagram ; the only 
difference is that (a) is laid out as like Fig. 2 as 
possible, for the benefit of the less experienced readers, 
whereas (b) is a little neater. The comparison 
provides another opportunity of getting used to the 
fact that the alternating voltage across the coupling 
resistor R is the same voltage as the one from anode 
to cathode. Note that although there is now no real 
valve in the circuit—so no grid or anode—the lettering 
has been chosen to remind us of the corresponding 
terminals of the real valve—g for grid, a for anode, 
and & which is the standard symbol for what classical 
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scholars like *‘ Free Grid "’ call the kathode 
6 in the imitation valve doesn’t exist in the real 
valve, so one can’t use it. If you want a mnemonic, b 
can be thought of as locked away inside the “ bottle’’. 
The input signal voltage is now called V,, to make 
quite clear that it is acting in such a way as to raise 
the potential in the direction k-to-g. If, as is 
customary, we reckon the anode voltage also with 
reference to cathode, then the signal anode current 
must be shown flowing in that direction, and to get 
the phase reversal the valve ‘‘ generator’’ voltage 
must be minus relative to V,,. 

Now at last we get to the valve vector diagram. 
So much care having been taken over the pre- 
liminaries, there is nothing to it. We have a perfectly 
ordinary circuit, labelled in our foolproof manner, and 
the problem is actually simpler than Fig. 1. Draw 
the arbitrary current vector (Fig. 4). Then a line ka 
parallel to it, proportional in length to R, to represent 
the voltage (from the imitation valve) driving current 
through R. Then an extension ab, proportional in 
length to y,, to represent the voltage driving current 
through y,. So now we have kb representing V4», 
the imaginary generator e.m.f., and need only draw 
a line 1/p times as long and in the opposite (minus) 
direction to represent V,,. The voltage amplification 
is, of course, Vy,./V,,, and the phase shift is seen 
from Fig. 4 to be 180° (as if we didn’t know it! But 


Terminal 


it is nice to find that our substitute gives us the right 
If we work out V,,/V,, by arithmetic from 
Fig. 4 we find it agrees with the familiar formula 
pR (R + Ya) 

This circuit, with its entire absence of reactance, is 
so easy to do by arithmetic that the only purpose in 
drawing the vector diagram is to get used to the 


answer). 


technique. Incidentally, in this type of amplifier it 
is usual to earth the cathode (directly, or through a 
large by-pass capacitor) so if you like you can mark 
‘k” in Fig. 4 with a little circle and draw arrow 
heads pointing away from it at g, a, and 6. But one 
of the merits of the generalized diagram is that you 
can use it to see what happens when you earth any 
point you like. Suppose we try turning it into a 
cathode follower. In a cathode follower the anode is 
kept at earth potential, so far as signal voltages are 
concerned, so all we do is make Fig. 4 rotate about 
a instead of k. The output voltage is now drawn 
from the cathode, and is V,,, while the input voltage 
is V,,. So the output voltage is in phase with the 
input and is inevitably less than the input. Which 
again agrees with what actually happens with a real 
valve 

And by sticking the pin through g we can study 
the earthed-grid (or, as the Americans among us say, 
‘ grounded-grid ’’) amplifier. 

For the sake of practice you might care to try the 
‘concertina ’’ phase-splitting circuit, made from 
Fig. 3 by inserting a resistance equal to R between 
k and the common earth line (which you might 
label e) Although V,, is still — pV,,, the input 
voltage is of course V,,, which, if you have drawn the 
diagram correctly, is larger than V,, and in phase 
with it, while the other output voltage, V,,, is equal 
to V,, but in opposite phase. 

Next, let us see what happens if the original 
amplifier is used at such high frequencies that the 
capacitance from anode to cathode (C,,) provides a 
relatively low-impedance path (Fig. 5). This con- 
fronts us for the first time with a parallel circuit and 
therefore with the necessity for making a current 
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Fig. 4. Generalized 
vector diagram re- 
lating to Fig. 3. 


Cae = 20pF 
f =iMcjs 
So X, =mfCex™ 9kQ 


Fig. 5. Equivalent circuit diagram corresponding to 
Fig. 2 at radio frequency, taking account of the 
stray capacitance between anode and cathode. 


Fig. 6. (a) Current vector diagram in anode circuit 
of Fig. 5. The voltage diagram is completed in (b). 


diagram. Hitherto the golden rule has been to start 
with the current, because in a purely series circuit 
that is the one thing common to all its components, 
and the voltages are easily calculated from it. Now 
there are different currents flowing through R and 
C,,. But there is a common voltage across them 
(Via) SO we start with that. We know I, 1s in phase 
with it, and that I, leads it by 90°. And that I, 
is equal to V,,/R and I, is equal to V,,/X,._ To make 
the thing more definite let us suppose that the 
component values are as listed below Fig. 5. 

We begin by drawing a vector to represent V,,, the 
required output voltage (say 50), at any convenient 
phase and to any convenient scale, Fig. 6(a). The 
I, vector must be parallel to it and pointing in the 
k-to-a direction. As I, is Vy,/R = 50/20 = 2.5 mA, 
its length should represent that to any convenient 
current scale. The I, vector must lead ka by 90°, 
and its length must represent V,,/X, = 50/8 
6.25mA. The length of the I, vector—the vectorial 
sum of I, and I,— will then tell us that I, is 6.73 mA 

Since the I, vector is paraliel to ka, we now know 
the angle, ¢, by which the anode signal current leads 
the output voltage. It is just over 68°. So we can 
proceed to complete the voltage diagram, Fig. 6(b) 
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We already have ka; and ab, representing the 
voltage V,, applied to y,, being in phase with I,, 
must be drawn parallel to the I, vector. It is equal 
to I,rv,, which is 40.4 volts. That fixes the line kd, 
the length of which tells us that V,, is 75 volts 
V,, is 1/u times as large (7.5 volts) and in the opposite 
direction. One effect of C is now seen to be to make 
the output voltage lag more than 180° behind the 
input, but this increase, y, is less than ¢—actually 30°. 
The amplification—given by the ratio of ka to kg— 
is 50/7.5 = 6.7. Without C,,, or at low frequencies, 
it would be 10 x 20/(20 + 6) = 7.7. Considering 
how heavily C,, shunts R, the drop in voltage 
amplification that it causes is not as much as one 
might have expected before drawing the diagram. 

Let us now take the plunge and tackle the notoriously 
difficult tuned-anode tuned-grid oscillator circuit. 
It can be represented reasonably accurately by the 
‘equivalent’ circuit shown as Fig. 7. Here L, 
and R, are the inductance and loss resistance of the 
grid tuning coil, and C, the grid tuning capacitance 
(including the grid-to-cathode capacitance of the 
valve) ; L,, Ro, and C, are the anode tuning ditto; 
and C,, is the anode-to-grid capacitance of the valve. 

The difficulty about analysing this circuit is that it 
seems to consist of a set of interlinked vicious 
circles! Of course the working-out depends a good 
deal on how much one is given or assumes and what 
one is setting out to find or prove. If all the com 
ponent values and the frequency are given, then one 
can tackle it bit by bit in the same way as Fig. 5. 
gradually building up the complete voltage and 
current diagrams. If the result makes Vz, = — pVx,, 
then oscillation will take place at that frequency 
But it would be an incredible fluke if values at 
random turned out that way; so perhaps it will be 
better if we assume likely values“for all except the 
anode tuning coil, and then see if the impedance 
required there to sustain oscillation is physically 
possible 

Having explained the previous examples in such 
detail, I hope it will be enough to give a summary of 
one possible sequence. Remember that with the 
rise-of-potential convention I have been using, the 
voltage required to drive current through any 
impedance has to be reckoned in the direction of the 
current through the source of the rise ; not through the 
impedance itself, which of course is a fall. So if 
we begin by assuming I,,, the voltage across it is 
V,». not V,,. Provided that care is taken over this 
there should be no mistakes. So here goes. 


Fig. 7. Equivalent circuit diagram of tuned-grid 
tuned-anode oscillator, with arbitrary current directions 
marked. (Any of these directions could be reversed, 
provided that the corresponding current vector was 
also reversed.) 


Assume I,,. That gives’V,, (in phase) and V,, 
90° leading) and hence (by addition) V,,. Remember 
that normally the reactance of L, will be many times 
greater than R,, so I,, will be found nearly 90° 
behind V,,, as in Fig. 8(a). Then draw I,, leading 
Vig by 90°, and if you take my tip you will choose a 
frequency that makes the reactance of C, rather 
higher than that of L,, so that I,, will be less than I,,. 
Adding the two currents gives I,, and V,, must lag 
it by 90°. Normally C,, will be small, so make V 
quite large You now 
V iol nV, 


ga 
have V;,,, and also 
And so V,,, and, in phase with 


Fig. 8. How the vector diagram for Fig. 7 is built up 
bit by bit : (a) the assumed I,; and the grid tuning 
coil voltage diagram derived from it; (b) adding the grid 
tuning capacitance current gives the phase of I, anden- 
ables the voltage diagram to be completed; (c) Ip is the 
difference between I, and Ig ; (d) Igg can be calculated, 
leading to Io, which corresponds to a typical tuning 
coil worked slightly below the resonant frequency ; 
and in (e) the foregoing portions of the current dia- 
gram are put together. 
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it, 1, (Fig. 8(b)). Not knowing I,, you will have to 
assume a length for I,. One would expect it to be 
such as to make I, (the difference between I, and J, 
a good deal larger than I, (Fig. 8(c)). I,g follows 
from the known V,, and Cy, leading V,, by o 
and deducting it (vectcrially, of course) from I, gives 
the I,, necessary for this whole system to operate 
Fig. 8(d)). If the values chosen elsewhere have been 
at all suitable, it should be found that I,,, driven by 
Vie, can be fulfilled by an inductive reactance 
somewhat smaller than the capacitive reactance of C,, 
without calling for a negative value of Rp. You may 
remember that an essential condition for oscillation 
in this type of circuit is that the anode load must 
be inductive, that is to say, I,, must be larger than 
l.g, So that the resultant I, lags the anode voltage 
Via by nearly 90°. 

If any readers are grieved because I have spent 
most of the time introducing a new-fangled type of 


SHORT-WAVE 


January in Retrospect 


vector diagram instead of explaining at length the 
more orthodox kind | used in “ Miller Effect ’’* I am 
sorry, but I really think it is an improvement. 
However, if you don’t like it, you can fix your 
earthed point every time, and draw the arrows 
pointing away from it, as in Fig. 1(c), and attach 
the current vector there, and label the vectors with 
any notation you like, so long as it avoids the 
ambiguities I pointed out. 

It may be as well to mention, as a postscript, that 
the imitation valve used here is only one of two 
kinds—the more commonly used one, known as the 
equivalent voltage generator. The other, which gives 
the same answer rather more easily in parallel anode 
circuits fed from high resistance valves like pentodes, 
is a constant current generator — g,,V,, with r, in 
parallel. 


*August, 1949 p. 30 


CONDITIONS 


: Forecast for March 


By T. W. BENNINGTON (Engineering Division, B.B.C.) 


URING January the average daytime maximum 

usable frequency for these latitudes was somewhat 
higher, and the night-time m.u.f. about the same, as 
during the previous month. Not much seasonal change 
in m.u.fs would have been expected as between Decem- 
ber and January, and the higher daytime m.u.f. during 
the latter month may have been due to a decreased 
amount of ionospheric storminess. 

Day and night working frequencies conformed more 
nearly to expectations than they have of late, in fact, 
they seemed to fit the curves given in the December 
Wireless World very well. Early and late in the month 
there was some transatlantic communication on 28 Mc/s, 
but during most of it the highest daytime m.u.f. was 
below this—in the vicinity of 22-25Mc/s. Night-time 
m.u.fs were generally low, being usually below 8 Mc/s 
after about 2200 g.m.t., though towards the end of the 
month higher frequencies did remain usable later than 
this. 

Very little Sporadic E was observed during the month 
On the 30th, however, this phenomenon was noticeably 
present. Sunspot activity was, on the average, slightly 
lower than during the previous month. 

Conditions were relatively undisturbed during January, 
the 13th-14th and the 22nd-25th being the only really 
disturbed periods. A very minor storm occurred during 
the period 17th-r9th. One Dellinger fade-out, severe in 
its intensity, took place at 1627 g.m.t. on January 22nd. 

Forecast.—During March, it is expected, there will be 

decrease in the daytime m.u.fs for these latitudes, 
whilst the night-time m.u.fs will continue to increase. 

The net effect of the ionospheric variations on long- 
distance working frequencies should be that those for 
east-west circuits should decrease slightly during the 
daytime, whilst those for north-south circuits should 
show an increase. Frequencies as high as 28 Mc/s should 
become frequently usable over the latter path but not 
over the former. Moderately high frequencies should be 
usable for a considerably greater part of the day than 
juring February over all circuits, and night-time working 
frequencies should be generally higher, those up to 
9 Mc/s remaiging of use for the greater part of the night 
over many circuits. 

There is unlikely to be much Sporadic E capable of 
sustaining propajfation on very high frequencies. Over 


Wiretess Worip, Marcu 1951 


medium distances the normal E layer may control trans- 
mission for a short daily period only. There is often an 
increase in the amount of ionospheric storminess around 
the equinoxes, so some periods of severe disturbance are 
likely during March. 

The curves indicate the highest frequencies likely to 
be usable over four long-distance circuits from this 
country during the month. 
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Transatlantic Tests 


Vemorial to 


HEN the term ‘‘ short-wave ’’ was used thirty 
vears ago to describe the transatlantic tests 
organized between amateurs in the U.S. and 

the U.K. it conjured up in readers’ minds wave 
lengths no shorter than 200 metres 

Whereas at the end of the first world war long-range 
overseas radio communication was conducted on wave 
lengths of thousands of metres, to-day, of course, the 
and greater, distances are covered on wave 
lengths of less than 40 metres. What was probably the 
first step in the change from long to short waves for 
long-distance communication was the series of trans- 
atlantic tests between British and American amateurs 
conducted in 1921 under the auspices of this journal 
and the American Radio Relay League. It was in 
February of that vear—just thirty years ago—that 
arrangements were made for a number of amateur 
stations to radiate transmissions 1n an en 
deavour to establish transatlantic communication 
using no greater power than that permitted by the 
licensing authority in each country. In the U.K. it 
was whereas in the U.S. 1kW was per- 
mitted. It was for this reason that it was decided the 
American amateurs should transmit and the British 
the signals. 
stations in the States and 
this country participated 
Although thirty or more logs were received by 
Wireless World, not entrant received a single 
word or signal which could unquestionably be attri 
buted to an American amateur station. 


same, 


morse 


10 watts, 


endeavour to receive 
Iwenty-five amateur 
some 250 amateurs in 


one 


Three of the original operators of station 1BCG, includ- 
ing Major Armstrong (left), and Paul Godley (second 
from right) who operated the receiving gear in Scotland, 
were present at the dedication of the memorial. 


the First Amateur Station 


Span the Atlantic on “Short Waves’ 


Commenting on the results in Wireless World of 
5th March, wrote The two main difficul 
ties with which the entrants had to contend, apart 
from the weakness of the signals, were (1) harmonics 
from high-power stations on long wavelengths 

and (2) jamming from other entrants, who in spite 
of urgent requests, and contrary to the conditions of 
their licences, persisted in using self-heterodyne re 
ceivers, which radiated and completely spoilt the 
reception for any other amateurs in the vicinity.’’ 

This disappointing result did not act as a deterrent 
from further effort and arrangements were made for 
another attempt in December of the same year. So 
great was the enthusiasm shown by American ama 
teurs that the A.R.R.L 
Paul F. Godley 
country 
imateurs.”’ 

Early in tests opened with 
transmissions from 27 American amateurs on wave- 
lengths between 200 ar 
and some c.w 

Of the large British amateurs who 
entered for the test, eight were successful in logging 
signals from the U.S.—allc.w. The American repre 
sentative, who established his receiving station: at 
Ardrossan, Scotland, was the most successful, how 
ever, logging all the stations. When commenting on 
this we wrote that it was ‘‘ perhaps by reason of the 
fact that the authorities did not restrict him in the 
matter of aerials and location’’ that Paul Godley 
achieved success. Godley’s ‘‘ Beverage’”’ 
antenna exceeded the length then allowed to British 
imateurs. 

To commemorate the station 1BCG which sent 
‘the first message ever to span the Atlantic on short 
waves’ a granite memorial has been erected at 
Greenwich, Conn., near the site of the original station 
which was built and operated by members of the 
Radio Club of America. At the dedicatory ceremony 
the operators of the station on that historic occasion 
were presented with medallions. Among the recipients 
were Major Edwin Armstrong—who, incidentally, 
contributed a letter on the a.m./f.m. controversy in 
the February issue—and Paul Godley, who operated 
the receiving:-station in Scotland. 

To mark the thirtieth anniversary of these tests 
the Radio Club of America has issued a commemora 
tive copy of its Proceedings with the title ‘‘ The Story 
of the First Trans-Atlantic Short Wave Message °’ 
which is obtainable from the headquarters of the 
Club, 11, West 42nd Street, New York, 18, N.Y., 
price one dollar. It includes a description of the 
transmitting and receiving stations and reprints of 
the articles in OST of February 1922, giving Paul 
Godley's report. ; 


I9g2I, we 


invited one of its members 

to set up a receiving station in this 

to supplement the efforts of the British 
December 1921 the 


ind 375 metres, some using spark 


number of 


such 
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THE “BELLING-LEE” PAGE 


Providing technical information, service and advice in relation 
to our products and the suppression of electrical interference 


Conversion Kits 
Holme Moss (Channel 2) 
We have 

kits to convert 


decided that conversion 
Sutton Coldfield 
to Holme Moss Installations need 
only be limited to quite a small 
range, i.e., five individual kits. 
1 illustrates the range which 
» will have available. These will 
kept at as low prices as are 
sconomically possible, and prices 
will be announced later, but we 
wish to emphasise that conversions 
will be available for a period of 3 
months only, i.e., from a date one 
month prior to the opening of the 
new station, to a date 2 months 
following the opening. 


rhis period, in our view, offers 
sufficient opportunity for decisions 
to be 
lelivery 


taken, orders placed and 
effected. It will help us 
avoiding undesirable inter 
ruption of normal production 


The kits 


houl area 


iso, In 
our 


need for conversion 


1 be confined to the 


north of a line through the following 
towns (west to east), Caernarvon, 
Wrexham, Stoke-on-Trent, Newark 
and Skegness. Experience may 
show that the nature of the ground 
favours reception from one station 
more than the other from either 
side of this line, or that the signal 
strength from Sutton Coldfield, 
at any given point, is sufficient to 
make a changeover of set or aerial! 
»f no practical value. 

Again, in framing our policy, we 
have borne in mind that : 


(a) In many cases, it will be less 
expensive to install a new 
inexpensive aerial in a dif 
ferent position. 

The end cost of the change- 
over should be kept as low 
as possible by the avoidance 
of changed cable runs. 
The converted installation 
should have a new 
life and be virtua!ly 
as new 


lease ot 


as good 


| lo avoid confusion with our accept- 
ed list numbers, the above and sub 
sequent conversion kits for new 
stations will be identified by the 
channe! number (Holme Moss 

Channel 2) and a Jetter suffix, i.e., 
we tee thus 2/A, 2/B, et 


NOTE For 
conversions to simple dipole or 
H’’ a piece of L.688 semi-air 
spaced coaxial cable with 
* Belling - Lee” plug’ L.734/P 
should be used to replace the 

}-wave transformer. 


**Multirod 


EXISTING 
AERIAL 


CONVERSION REQUIREMENT 


Sutton Coldfield 
Channel 4 


For simple 
Dipole 


For 1:7 wave 
“H” 


For |-wave For 
“a; ** Multirod ' 


KIT 
2/4 


L802/4 C- 


Description 
L or -/W below 


Description 
below =| 


Kirt 
2/c 


%>| 


Nt 


L801 4C 
- L-/9 or -/12 


KIT 
2/a 


)° Dipole Ele- 
menis Insula- 
tor,Screws & 
Plug for cross-| 


i” Elements 1/7 }” Elements and 
wave crossarm {| - wave cross- 
Insulator and arm, 

Screws 


KIT 


2/¢ KIT 


2/0 


Insulator 
and Screws 


l 
1] 


Multirod 
L.800/4/14 
L.800/4/C- 


As above, but 
with stand-off 


arm 


Description 
above 


KIT 


KIT 
2/D 


2/e 


Description 


Complete 
above 


Multirod top 


New Coaxial Plug 


FIG. 2 

Our new coaxial plug 
as illustrated Fig. 2, 
L642/P, other than for govern- 
ment requirements. The list price 
of both plugs will be 1/6 each, due 
to price increases in raw materials. 

The new plug will be completely 
interchangeable with L%42/P and 
more adaptable, in that it accepts 
coayial cables of outside diameter 
from semi-air-spaced 5/16in. to 
solid, thus also replacing 
plugs .632 and L727 

Suppression on board ship 

Che following is an extract from 
i letter we recently received from 
a ship's chief officer 

‘I have just given your L300/3 
suppressor a 3 months’ trial whilst 
on a West African voyage, and have 
had excellent results with it.”’ 

He then goes on to say, 
best results were obtained with 
and medium wave stations, 
which before fitting your suppressor 
were lost in interference at 2,000 
miles I have now heard these 
stations without any interference 
at 3,500 miles, and it is now 
possible to receive the Light pro- 
gramme on long wave on _ the 
West Atrican coast, providing 
there are no electrical storms 
about.” 

In our reply we stated that the 
L300/3 suppressor was primarily 
designed for use on _ receivers 
operated on a 200-250 volts supply. 
In this particular case, as the 
supply would be 110 volts, the 
current consumption would be 
higher than that normally used 
at home. 

We mentioned that we have 
designed a special suppressor for 
ship board use, L305, which is 
rated at 2 amperes, this being 
effective over the medium and 
short wavebands only. However, 
the 1300/3 is provided with 
fuses and if these remain intact, 
there should be no difficulty in this 
direction. 


BELLING & LEE LTD 


CAMBRIDGE ARTERIAL R EN 


L.734/P, 
wil! supersede 


5/321n 


* The 


long 
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Out STORTION INCLUDING RE- a 
ot Se carne STAGE AT TYPE A Z 
12 WATTS ¢ 

* , tc 7 od ~ , a . ‘> 
AN Exclusive perroaance cert. —HOIIITO Hales Ltd. 
LABORATORY. Manufacturers of Electronic Products 
Price: £30-0-0 complete LLOYDS BANK CHAMBERS 
Works : WEST ST., FARNHAM, SURREY 125 OXFORD ST., LONDON, W.1 


FARNHAM 6461-2-3 GERrard 8782 


For efficiency and fidelity each Rola speaker is indeed 
‘one ina million '’ but ina more literal sense, every Rola 
you receive is one in ten million speakers which are proving 


the superiority of Rola performance throughout the world. 


~~ So let figures speak for themselves and specify Rola. 


Manufacturers Enquiries to:— 
“2 BRITISH ROLA 
FERRY WORKS, SUMMER ROAD, THAMES DITTON,. 
SURREY (Emberbrook 3402-6) 
Wholesale Enquiries to—SOLE DISTRIBUTORS 
LONDON & NORTH:— SOUTH :— 
CYRIL FRENCH LTD., ROBSHAW BROS., 


HIGH ST., HAMPTON WICK, 10, EXETER RD., THE SQUARE, 
MIDDX. (Kin. 2240) BOURNEMOUTH. (Tel.: 5896-7) 


o 


fA 


WORLD OF WIRELESS 


Festival Radio Convention ¢ 


Festival Station + 


Brit. I.R.E. Convention 
URING the Festival of Britain 
the British Institution of Radio 

Engineers plans to hold a Conven- 

tion, the various sessions of which 

will be held in different centres. 

The first session, covering elec- 
tronic instrumentation in  nucle- 
onics, will be held on July 3rd and 
4th at University College, London. 
Eight papers, including that of the 
chairman, Dr. Denis Taylor (Atomic 
Energy Research Establishment, 
Harwell), dealing with the applica- 
tions of radioactivity in industry and 
the techniques employed in the 
associated electronic apparatus will 
be given. 

‘Valve Technology and Manufac- 
ture’’ is the title of the second 
session to be held on July 5th and 
6th and of which J. W. Ridgeway 
(Ediswan) will be chairman. This 
session will also be held at University 
College, London. 

University College, Southampton, 
is the venue for the third and fourth 
sessions, ‘‘ Radiocommunication and 
Broadcasting ’’ and ‘* Radio Aids to 
Navigation,’’ respectively. Paul 
Adorian (Brit. I.R.E. President) is 
chairman of the third which will be 
held on July 24th and 25th and 
F. S. Barton (Telecommunications 
Research and Development Estab- 
lishment, M.o.S.) chairman of the 
fourth, to be held on July 26th and 
27th 

The fifth session, on ‘‘ Television 
Engineering,’ of which L. H. Bed- 
ford (Marconi’s) is chairman, is to 
be held at King’s College, Cam- 
bridge, from August 21st to 24th. 

H. J. Leak will be in the chair at 
the last session which will deal with 
‘‘Audio-frequency Engineering’ and 
will be held from September 11th to 
13th. The venue has not been de- 
cided, but it is hoped to be near 
Earls Court, London, where the 
National Radio Exhibition will be in 
progress. 

The first day of each session is 
planned to open at 3.0, and subse- 
quent days at 11.30. Each day’s 
proceedings are scheduled’ to 
terminate at 7.0. 


Dutch Television 


ETAILS of the standards to be 
employed for the Dutch tele- 
vision service, which supplement 
those published recently in ‘* Ran- 
dom Radiations,’’ have been sent by 
a correspondent and are given be:ow 
The first transmitter is to be 
erected at Lopik-Ijsselstein, near 
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R.E.C.M.F. Show ° 


Utrecht, and the frequencies to be 
employed are 62.25 Mc/s vision, 
and 67.75 Mc/s sound. At present 
experimental transmissions are radi- 
ated from the Philips (Eindhoven) 
station on 48.25 Mc/s vision, and 
53-75 Mc/s sound. 

The Dutch standards are: 625 
lines, picture frequency 25 per second 
(interlaced), picture ratio 3:4, nega- 
tive picture modulation, single side- 
band, 5-Mc/s picture channel, f.m 
sound (frequency deviation 50 kc/s) 
horizontal aerial polarization and 
total bandwidth 7 Mc/s. 

Our correspondent adds that the 
sound transmitter at Lopik will 
probably be used outside programme 
hours for f.m. test transmissions. 


Faraday Medallist 


HE twenty-ninth award of the 

Faraday Medal has been made 
by the Institution of Electrical 
Engineers to T. L. Eckersley, B.A., 
BSc.; Ped. Fas. fo “his 
achievements in the field of radio 
research and, in particular, for his 
outstanding contributions to the 
theory and practice of radio-wave 
propagation.”’ 

Dr. Eckersley, who is senior re- 
search engineer of Marconi’s W.T 
Co., joined the National Physical 
Laboratory in 1910 at the age of 24, 
and after war service in the Royal 
Engineers joined Marconi’s in 1919 
where his work has been chiefly 


T. L. ECKERSLEY, F.R.S 


concerned with the study of rad 

wave propagation. When in 1946 h« 
was awarded a Fellowship of the 
American Institute of Radi 
Engineers it was stated that both his 
approach to the problem of propa- 
gation from the standpoint of prac- 


T. L. Eckersley Honoured + 


G3FB, 


Television Servicing 


tical communications and his inven- 
tion of mathematical tools for the 
omputation of radiated fields are 
‘achievements of lasting value . . . 
and form a monument of which he 
may be justly proud.’’ 

The Faraday medal is awarded by 
the I1.E.E.,, not more than once a 
year, for notable scientific service 
or industrial achievement in elec- 
rical engineering or for conspicuous 
service rendered to the advancement 
of electrical science. 


R.I.C. Change 


NDER the new constitution of 
the Radio Industry Council an 
executive committee, consisting of 
two members from each of the 
four constituent associations 
(B. R.E.M.A., B.C. 8.2. A., 
R.E.C.M.F. and B.R.V.M.A.), is ap- 
pointed. This year’s committee, 
which will meet monthly to conduct 
all the ordinary business of the 
R.1.C., consists of: —P. D. Canning 
(Plessey), G. Darnley Smith (Bush), 
M. M. MacQueen (G.E.C.), G. A 
Marriott (G.E.C.), F. S. Mockford 
(Marconi’s), L. H. J. Phillips (Metro- 
vick), W. F. Randall (Tekcon) , and 
J. W. Ridgeway (Ediswan). 
The new Council of the R.I.C. con 
sists of sixteen members—four from 
each constituent association—and 
nominations are for one year only. 
At the first meeting of the Council 
J. W. Ridgeway, O.B.E., was elected 
chairman, and G. Darnley Smith, 
vice-chairman. 


Festival Amateur Station 


AS already announced (December 
1950, issue) an amateur trans 
mitting station is to form part of 
the Land Travel Exhibition which 
is being organized in conjunction 
with the Festival of Britain. This 
station, which will be set up for 
about three weeks in each of the 
following cities, Manchester, Leeds 
Birmingham and Nottingham, and 
operated by local amateurs, has 
been allocated the call sign G3FB. 
An amateur in each of the centres 
to be visited will be responsible for 
maintaining a rota of operators, and 
Class B licence holders who are in- 
terested to help are invited to get 
in touch with the responsible 
amateur. The dates of operation 
and the responsible amateurs are: 
Manchester, May 4th-26th, Il. D 
Auchterlonie (G6OM), 4, Stand 
Ringley Road, Whitefield, 
Manchester; Leeds, June 23rd-July 
14th, C. A. Sharp (G6KU), 56, Moore 


Close, 
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Avenue Wibsey Bradford Bir us the world’s finest } il hes come head 
mingham August 4th-25th, or- service continuously, all round the — a 
ganizer not yet announced; Not- clock on short wavelengths suited pi teee 
tingham, September 15th-October the incidence of light and darkne r+ wap 
6th, J. J. Curnow (G6OCW), ‘* The he adds turned ¢ 
Yews,’’ Mapperley Plains, Notting = a «4 : ° 

ham Wenvoe Television Station 


Y , "T’HE negotiations for the site o 
Components Show aa A ctkea?a Soemanonen Wee 
voe, Glamorgan, about five mi 
from Cardiff, for the fifth B.B.( 


high-power television station hay 


“THE eighth annual exhibition of 
components, valves, materials 
ind test gear to be organized by the 
Radio and Electronic Component now been completed Phe station 
Manufacturers’ Federation will be ©, be known as the Wenvoe trans 
Park Lane mitter, will be on a site 4ooft above 
‘ sea level and will have a 750-{t mast 
to be supplied by B.I. Callender 
Construction Co imilar to that 
Sutton Coldfield feature 
50-kW E.M.I. vision transmitt 
that the carrier wave will be m 
lated by the vision signal in a 


power stage instead > Outpu 


held at Grosvenor Hous¢ 
W.1, from April roth-12th It wi 
open each day 
6.0 on the first tw 
the last 
The space 
tion 1s more 
that there wil 
cess to the 
Th " ; stage as has been customary 
nis 1s no il t1i0n am 
1d mission is limited to ticket holders agg cae installations L. H. J. PHILLIPS 
ape eonagert- the pages The 12-kW sound transmitter is 
pees - i trac, 7 ae ‘ ie wa to be supplied by Standard Tele : 
aid ois uld — ag . I phones and Cab A. H. Ginman s relinquished the 
1€ S should app! . 1 ; nc { ve iT liar r ni 
R E ( M F ‘ ‘PI Surre' rhe anticipated ice % esidenc Ea nadian — ni 
lon. WA Serene culated from test i k 2a: foes 5 : } A I. Fin 
aon, - 1 i i iter serving with rconi I 
transmitter with ) su ; of a 
. led from a | pies ee NEES 
Television Servicing Poe meri perator and in 1911 
fo) 6ooit above ground g1 wme manag , rconi’s W.T. Co 
ANDIDATES living ‘ ] the map published in o a 3su merica eh various administra- 
, service =a i : n ive p Lovers telecommunication 
station may now sit for the th PERSONALITIES rganizations and for some time prior 
tical secti he R | “ - o- * 18 1935 was general 
base Egy : ~ J. W. Ridgeway, O.B.! ’ inager of the paretr ympany. 
eh LAK i iM) t rT + 
ready mentioned, t 
Certifi > provid t undertak chair I t} reconst P ta Ne Py 
to sit for 1e@ pl cal examination I trv ¢ neil, is director and IN BRIEI 
the opening iwer t ‘ n ee. Licences. 
exam i 
Particulars 
end of Decen 
’ a "i i ° n increase 
London 11 3,7 1 z the yea decre 
Candida ll om i “ { 36 n the mber figure 
certih te I ] r tical - , 
: Rugby Jubilee—To celebrate the 
. } twenty-fifth anniversary of the opening 
f the G.P.O. Rugby station, which was 


Airmet rou nto ice on January 1st 


in the on 
CORRESPONDENT : pooper 
{January roth) sug- resent \ ’ ner, the first Rugb 
even if the present wave ngineer-in-charge, who is now deputy 
asse was solved, say by I veer-in-chief G.P.O. 
a frequency of the order Amateur Television.—It is 
s, for the re-introduction I the European Broadcasting 

Airmet weather service, the t Netherlands Government 
1ioever that 1 the 146-148-Mc/s and 420-4f0- 
L ) amateurs for the trans 


the cost , 


of the service for 2 the num 
ber of petitioners) is not justified. lisor lectric ‘ ’ Ultrasonics. 
@ estimates that as the informa rece lecte r the seventh ter uM n ult to be given 
tion 1S ilre idy avalia 2 it the } ) “J Whit. S« “ 
Central Forecasting Dun = ee een 7 
tet aga eas Wars ior itor lytechnic, Regent 
‘ . ; . . tre - I , at 6.30 p.r on 
be Kept dowr O £7.¢ )- £8,000 . . \ recent re rida\ ur 1 , 16th and 3ot! 
vear. He sugeg that every wirt ned enco vant } ectures, i which will last 
less licence hold he 1 be made . std, eM “gmp it one and a half hours and will t 
to contribute consciously the In 1939," f } : edi pergier wed by a discussion, will cover, 
‘ na RESRCCE ly, fundamentals, generation of 
lic waves, reception of ultrasonic 
and the applications of ultra- 


return of a first-class weather broad 
casting service by charging an addi 


tional penny for each future wireless L. H. J. Philips, : 


# , n < onics. Enrolment forms for the course, 
licence (a penny stamy{ fixed > 3s manager of . 1i for which the fee is ten shillings, are 
and cancelled by the P.O date i en etr 1 tainable from the Head of the Elec 
stamp at issue) “* Twelve million Vickers. uring tl 45 war he | ical Engineering Department at the 


pence is £50,000, which would give the Metrovick sear ectio olytechnic 
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Reunion Dinner of the Royal En- 
t Nireless Signals (1914-1919) 
which is being resumed 

of some years, will be 

White Horse Hotel, Con- 
Birmingham, on April 

particulars are obtainable 

Johnson, 88, Fox Hollies 

Green, Birmingham, 27 


Valve Manufacture.—The Minister of 
in reply to a question in the 
was unable to 
adequate sup- 
metals will be 
ull the commitments 
manutacturers 


Radar Reunion.—The fifth annual re 
inion of the Radar Association will 
p Royal Empire Society 
unberland Avenue, Lon- 
March soth. Tickets, 
ther particulars are 
Radar Association, 

ce, London, W.1 


Television Cameras with a full-range 
test pattern engraved on the face of the 
} ) tube are now being produced by 
eight are to be supplied 
These monoscope cameras 
checking of trans 
stations without 
camera out of ser- 
) ensure constancy of 
output of the 
t rm with blank 
it sync signals. 


“2 apleining Television.” —To assist 
r \ irchasers of television 
ring such questions as 

aerial? ’’, ‘* What size 

t television going to 

e Radio & Television Re- 

iation has pre pared a book- 

ution by R.T.R.A. dealers. 

1g Te levision,” as it is called, 

ngth maps of both the 

ind Sutton Coldfield 

S.R.A. Sow. Data on disc, film 

ape Té ling and reproducing, 

la icrogroove records and 
pick-ups are given 

of information in 

1951 edition of the 

which is obtainable 

, 9, Stanton Road, 

S.W.20, price 4s 3d, 


, 


Appointments Bureau. J Muil, 
\.M.LE.1 who has been for the last 
‘ Technical and Scien- 

Ministry of Labour, 

1 Registrar and Secre- 
Professional Engineers’ 

3ureau 9, Victoria 

S.W.1 


Gratis. ' Electrical Co., Ltd., in- 
orm us it th are supplying and 
i f suppressors free of 
istomers’ cars and vans at 
swick Works, 67, Rothschild 

ndon, W.4 
“Radio World Digest” is the title 
new quarterty magazine published 
the Eurap Publishing Co. which 
) issues the weekly European Radio 
ng details of foreign programmes. 
R adio World Digest gives general in- 
ormation on world broadcasting and 
schedules of regular transmissions in 
English from « rseas stations. It costs 

one shilling 
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S.R.E.—It is claimed that the ins 
ition of sound reinforcing equipment in 
the Banqueting Hall of the Gla 
Municipal Buildings by Philips 
trical has made it possible for the 
time in 62 years for a full audience 
soo to hear clearly all that is said 
the platform. The installation inc] 
twenty-one 8-in reproducers, each 
which is fitted with a deflector 
to prevent the sound rising to the 
of the building 


AMERICAN television aerial. 
Thisbroad-band array withdirector 
and reflector covers all frequencies 
at present used by U.S. television 
stations (54-216 Mc/s). It is pro- 
duced by the Walter L. Schott 
Co., Beverley Hills, Calif. 


Malaya.—The Director of the De] ’ 
ment of Broadcasting in the Federation 
of Malaya has urged importers to main 
tain a good supply of sets in 1951 so tha 
the Government's efforts to keep tl 
Malayan public properly informed may 
be effective 

“* Square-Wave Generators.’’—In 
article (p. 35, our January issue) the 
last part of the inscription to Fig. 2 
should read “‘ at (b) is the waveform at 
& kc/s’’—not 80 kc/s. 


INDUSTRIAL NEWS 
R.C.E.E.A. Council.—At the annual 


general meeting of the Radio Communi 
cation & Electronic Engineering Associa 
tion—one of the constituent bodies o 
the Radio Industry Council—the follo 
ing member firms (with, in parenth 
the representative) were re-elect 
B.T.H. (V. M 


f 


Roberts), E.M.I. (J. S 
Carr), G.E.C. (M. M, MacQueen), Kel 
vin & Hughes (C. G. White), Marconi's 
(F. S. Mockford), Metrovick (L. H. J 
Phillips), Mullard (T. E. Goldup) 
Murphy (K. S. Davies), Plessey (P. D 
Canning), Pye (C. O. Stanley), Redif 
(B. St. J. Sadler) and $.T.C. (L 
ton). The new chairman is L. H 
*hillips and K. S. Davies is vice-chair 
man 

Denco advise us that the manufactur 
ing and sales rights of the DCRig com 
munications receiver and the i 
equipment (all-wave coil turret (CT4), 


> associated 


if. transformer (IFT9) and 1.6-Mc/s 
crystal filter unit) have been transferred 
to the recently formed Heightman Com- 
pany of 25, Coppins Road, Clacton-on- 
Sea. Denco will continue the produc- 
tion of their other radio and television 
components 

A Decimal Point was omitted from 
the percentage of regulation given for 
he Furzehill stabilized power supply 
inits on p. 24 of the advertisements in 
our January issue. The figure should 
nave been 0.5% 

Murphy announce that they have re- 
ceived an unsolicited order for a sub- 
stantial quantity of broadcast receivers 
from a New Orleans importer. 

Radio Buoys & Beacons, Ltd., is the 
name given to the recently formed elec- 
tronics division of Venner Time 
Switches, Ltd., New Malden, Surrey. 

T.C.C, reports that although 1949 was 
1 good year for export sales, the 1950 
figure exceeded it by 61%. 


MEETINGS 
Institution of Electrical Engineers 

Radio Section.—*“‘ London-Birming 
ham Television Radio-Relay Link,’’ by 
R. J. Clayton, M.A., D. C. Epsley, 
O.B.E., D.Eng., G. W. S. Griffiths 
ind J. M. C. Pinkham, M.A., on March 
1st 

* Design Considerations for a Radio 
telegraph Receiving System,"’ by J. 
Holland, on March 7th 

“The Testing of Fine Wires for 
Telecommunication Apparatus,” by 
R. C, Woods and J. K. Martin, and 

The Use of an Electrostatic Watt- 
meter for Magnetic-Loss Meéasure- 
ments,”” by J. Choudbury, M.Sc.Tech., 
ind Arvon Glynne, M.A., on March 
13th 

Informal “ Radio 
B. Lovell, 


Lecture on 
\stronomy,”’ by Cc 


Ph.D., on March roth 
Education Circlh Discussion on 
The Best Means of Explaining the 

Internal Operation of Electronic 

Valves,”’ opener A. F. H. Thompson, 

M.A., at 6.0 on March 5th 
: above meetings will be held at 

5.30 (unless otherwise stated) at the 

I.E.E., Savoy Place, W.C.2. 
Cambridge Radio Group.—Discussion 

on “Is there an Optimum Speed for a 

Gramophone Record ?” opener G. F. 

Dutton, Ph.D., B.Sc.(Eng.), at 8.15, on 

March 6th, at the Cavendish Labora 

tory, Cambridge. 

North-Eastern Radio Group.—In- 
formal Lecture on “‘The Nervous Sys 
tem as a Communication Network,”’ by 
i > Sates, M.A., M.B., B.Chir., 
on March 5th 

Informal Lecture on ‘‘ The Acoustics 
of Studios and Auditoria,’’ by W. Allen, 
on March roth 

Both meetings of the North Eastern 
Radio Group will be held at 6.15, at 
King's College, Newcastle-on Tyne. 

South Midland Radio Group.—In 
formal lecture on ‘“‘ The Magnetic Tape 
Recorder,”” by G. F. Dutton, Ph.D., 
B.Sc.(Fng.), at 6.0, on March 10th, at 
the Imperial Hotel, Birmingham. 

Southern Centre “ The Radar-Sonde 
System for the Measurement of Upper 
Wind and Air Data,” by F ae Jones, 
M.B.E., B.Sc., Ph.D., J. E. N. Hooper, 
B.Sc., and N. L. Alder, B.Sc 5c. at 7.30, 
on March 21st, at the R.A.E. Technical 
College, Farnborough 

Oxford District-—‘‘The Use of the 
Synchrotron and other Particle 
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- 
Accelerators in Atomic 
C. H. Collie, M.A., B.Sc., at 7.0, on 
March 14th, at the Electricity Show 
rooms, Southern Electricity Board, 37 
George Street, Oxford 

London Students’ Section.—Visit t 
E.M.I. Studios, Abbey Road, London, 
N.W.8, at 10.30 a.m., on March i1oth 


British Institution of Radio Engineers 

London Section.—'‘ Nuclear Scintil 
lation Counters’’ by J. B. Birks, B.A., 
Ph.D., at 6.30 on March 209th at the 
London School of Hygiene and Tro 
pical Medicine, Keppel Street, London, 
Weal. 

North Western Section \ Survey 
of Television Development and _ its 
Problems”* by H. J. Barton-Chapple 
B.Se., at 7.15 on March ist at the 
College of Technology, Manchester 

Merseyside Section.—‘' The Use of 
Foster's Theorem in Circuit Design 
by E, Williams, Ph.D., at 7.0 on March 
ist at the Electricity Service Centre, 
Whitechapel, Liverpool 

Scottish Section.—"' High - Fidelity 
Sound Reproduction’’ by D. T. N. 
Williamson March 6th at 
the Natural Department, 
rhe University, le v¥, and at 7.0 
on March 7th Natural Philo- 
ophy Department, I University, 
MOrummond Street, linburgh Both 


Research,”’ by 


B.B.C 
. dl ‘@ 


are joint meetings with the 
of Physics, Scottish Branch 

“Magnetic Amplifiers’’ by H. M 
Gale, B.Sc., at 7.0 on March 22nd at 
the Institution of Engineers and Ship 
builders, Glasgow 

South Midlands S n ‘A Trans 
mitter for an Experimental Eight 
Channel Carrier »-Broadcasting 
System” by R. G. Kitchenn, 
7.15 on March 14th at the E 
Gallery, Public Library, 

North-E 7 


Institute 


Richard ; , Ph.D 
, at 6.0 on March 14th at Neville 
Hall, Westgate Road, Newcastle 
West Midlands Section.—‘* Engineer- 
ing Aspects of Industrial Electronic 
Equipment”? by R. J. F. Howard at 
7.0 on March 28th at the Wolverhamp 
ton and Staffordshire Technical College, 
Wolverhampton. 


British Sound Recording Association 
Discussion on the measurement and 

use of standard frequency discs for the 

calibration of gramophone 

opener H. Davies, M.Eng., 

it. 7.0 on March 16th 

Society of Arts, John 

London, W.C.2. The 

Lowden on “ The Design 

Duration Recording and 

Equipment ”’ } een px 


Television Society 

Leicester Centre.—* Design of a 
Combined Radio and Television Re 
ceiver,”’ by Alan Bamford, B.S« 
(Ultra, Ltd.), at 7.0, on March rgth, at 
the Leicester College of Technology, 
The Newarkes, Leicester 


Junior Institution of Engineers 

North-Western “* Marine 
Radar,” by T. R. Goode, B.Eng., at 

0, on March 5th, at the Manchester 
Geographical Society, 16, St Mary's 
Parsonage, Manchester 

Midland Section Lecture on the 
latest developments in television by 
J. C. Gilbert at 7.0 on March r4th at 
the Central Suffolk 
Street, 


Section, - 


Technical College, 
Birmingham 


Institution of Electronics 
Midlands Brancl 
Tracers: Their Uses in Research and 
Industry, with particular reference to 
their potentialities for Industrial Con 
trol,” by I. S Hallow, B.A (Tracer 
Processes, Ltd.), at 7.0, on March 6th, 
at the Warwick Room, Imperial Hotel, 
Temple Street, Birmingham, 2. 
Southern neh “A Physicist 
Looks at iology"’ by Dr Ww 
Summer, ’ » at 6.30 on March 
16th at Southampton University Col- 


** Radioactive 


STATIONS 


Location, Programmes and Present Power 


ig view of the difficulties experienced at present in It 


many 
medium- 
considered 
British 


areas in receiving 
and long-wave 
desirable to 
stations to 


publish an 
assist readers in 


given programme 


Frequency Station 
ke/s) 


200 Droitwich 


647 Daventry 
Edinburgh 
Glasgow 
Newcastle 
Redimoss 
Moorside Rdg North 

Burghead 

Redmoss 

Westerglen 


Scot.) 


Penmon 

Washford 

Wrexham 
mans Pa London 


West 


Droitwich 
Norwich 


Midland 


Lisnagarvey 
Londonderry 
Stagshaw 


Brookmans Park 
Burghead 


satisfactorily the 

transmissions, it has 
up-to-date list of on the 
making the 
advantageous choice of station for the reception of a 
The appended list 
actual power used and the maximum power permitted is 
under the Copenhagen Plan, was supplied by the B.B.( 


(N.Ireland 


B.B.C 

been for instance 
same 
most group may be 


which gives the The power 
that to be 


construction 


Power Permitted Frequercy Station 
kW Power : 


400 


150* 


Ottringham 


Crowborough 


150 


20 


100 100 
Q).2¢ 5 
100 100 Plymouth 

Preston 

Redruth 

| She fheld 


60 60 
20 20 


ae é Stockton 


* Daventry is allowed 150 kW if the three 15-kW stations provided for in 


the Plan, also on 647 ke/s, are not used 
frequency is 165 kW. 
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i. Total power permitted on this! | 


Allocated to Stagshaw 


is pointed out 


given 


used 


by the new transmitter 


that there are various reasons why 


stations are not using the maximum permitted power 
eee 
where 


several stations are synchronized 


frequency the best coverage for the whok 
obtained with some of them worlzing at a 
lower power than that permitted 


5 


for Daventry (Third Programme 


now under 


Programme Power Permitted 
kW) Power 
10 10 
0.25 


ys 
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Harbour-Control Radar 


New Equipment Designed Specifically 


for the Purpose 


hand, must have a clear picture over a very wide 
area in order that a watch may be kept simultane- 
ously on a large number of vessels, and the range 
discrimination must be of an exceptionally high order 
if accurate navigational instructions are to be given 
in narrow and congested waterways. 

The new Decca radar, Type I, has been developed 
specifically for this purpose, and was demonstrated 
recently on a site overlooking Southampton Water. 

Decca har- ‘The results obtained indicate that a notable advance 

bour radar has been achieved. Range discrimination is of the 

displaycon- order of 10 yards, as was clearly demonstrated when 

sole. a motor yacht circled a navigation buoy at this dis- 

tance. The critical factor determining range dis- 

crimination is pulse length and in the new Decca 
N many respects the requirements of harbour radar 
I are more stringent than those of shipborne radar. 
Provided that the clarity and accuracy of the 
display are good at short ranges near the centre of 
the picture, the mariner will not be unduly critical 
of lack of definition or some obscurity of distant 
features by false returns from side lobes in the aerial 
characteristic. A harbour authority, on the other 


(Left) ‘“ Half-cheese ”’ 
aerial and dual r-f. 
units. 


(Right) Display unit 
opened up for servicing. 
The top drawer contains 
the display circuits, the 
middle drawer the final 
receiving stages, and 
the bottom drawer, 
the power supplies with 
the exception of the 
e.h.t. unit. 


(Below) Polar diagram of rad- 
iation from “ half-cheese ’’ aerial. 
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Block schematic diagram of the Decca Type I harbour radar equipment. 


(Below) Control cabinet showing, in the top compartments, the 
twin power packs, and below, from left to right, the second 
pre-amplifiers on one vertical chassis, the monitor oscilloscope 
and the master control panel. The front cover panels hinge 
down to form tabies for intruments and tools when chassis are 
drawn forward for servicing. 


design this has been reduced to the 
exceptionally low duration time of 
0.06 microsecond. This is half the 
pulse length used in the Decca 
shipborne radar, in which separate 
aerials are used for transmission and 
reception and the range discrimina- 
tion and minimum range are both 20 
yards. In a harbour radar, minimum 
range is of less importance than on 
board ship, and the designers have 
reverted to the normal practice of 
using a single aerial with a transmit- 
receive switch. The extinction time 
of the gas discharge in the switch 
governs the minimum range, which 
is about 26 yards in the Type I 
equipment. 

Definition in the p.p.i. picture is 
a function of beam width, as well as 
pulse length, and a width of 0.7 de- 
grees (at points 3db down in power) 
is achieved in the oft “‘ half-cheese’’ 
reflector which has been adopted for 
the new design. As the name im- 
plies, this scanner is a half-segment 
of the conventional parabolic cheese 
reflector, fed from one corner instead 
of the centre of the aperture. 
Shadow effects caused by the feeder 
are reduced, and there is less inter 
ference with the main beam from the 
aerial. As a result, side lobes are 
reduced in amplitude by as much as 
6db, and the picture brightness can 
be considerably increased without 
revealing spurious side-lobe returns. 

A cathode-ray tube of 15in dia- 
meter is used in the display console, 
and on the lowest range (maximum 
of the order of 2} miles) it is pos- 
sible to distinguish between the 
point returns from navigation buoys 
and longer images from vessels; in 
deed, it is possible with this equip- 
ment to obtain a very good idea of 
the size of the vessel. A screen coat 
ing of moderate persistence is em 
ployed and the trail left by moving 
ships gives useful information on the 
course being steered. Bearings may 
be taken with the usual graticule and 
circumferential scale, while range is 
obtained with a continuously vari 
able marker in association with an 
external calibrated dial. Three of 
these display consoles can be used 
up to a distance of 1,000 yards from 
the scanner. 

Reliability of service is vital in a 
radar carrying the responsibility of 
shipping control in a large harbour, 
and to this end units are duplicated, 
including the main r.f. unit on the 
scanner, so that an immediate 
change-over to the standby units is 
possible in the event of failure. In 
most cases the switch-over is instan- 
taneous, and the maximum delay is 
under half a minute. 
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In cases where the area under the harbour 
authority cannot be covered adequately by one 
scanner, several may be installed at strategic points 
and the radar information relayed to a central office 
by means of a centimetre-wave radio link. The band- 
width used will be the same as that of the video am- 
plifiers in the main equipment and definition in the 
relayed displays will be in no way inferior to the 
original. It is claimed that coverage of a large area 
by a number of distributed scanners is capable of 
giving better local definition at points remote from 
the central control than the use of a single high- 
powered scanner. With standardization of the basic 
unit and a consequent lowering of production costs, 
it should be possible to meet widely divergent 
harbour requirements at an economical figure. 


Hearing Aid Problems 


fo a symposium on hearing aids on roth January, 
arranged by the British Institution of Radio 
Engineers, E. R. Garnett Passe, F.R.C.S., gave an 
introductory paper on the clinical aspects of deafness 
and the possibilities of alleviation surgically, medi- 
cally and by the use of hearing aids. After outlining 
the elementary physiology of the ear he explained 
the essential differences between conduction and 
nerve deafness, and indicated that although little 
could be done by medical treatment with drugs, 
promising results had been achieved by surgery. 

Mr. Garnett Passe thought that the provision of 
tone control in hearing aids was important, but there 
was a limit to the useful compensation which could 
be employed for high-frequency loss in Corti nerve 
deafness. In cases where a transition from deafness 
to more or less normal hearing took place over a 
narrow volume range, some form of automatic 
volume control or peak limitation was essential and, 
if unavoidable, some sacrifice of quality must be 
tolerated to this end. 

A master hearing aid designed at the Post Office 
Research Station for investigations into the relative 
merits of automatic level control and peak limitation, 
as well as the determination of optimum frequency 
response curves, was described in the second paper by 
E. Aspinall, B.Sc. This equipment is designed for 
articulation tests and normaily makes use of standard 
test records. It is being modified for experiments 
with bone-conduction, as well as normal air-conduc- 
tion receivers. The automatic level control can be 
set to start at different levels and the upper limit is 
maintained constant within + 1}db over a range of 
inputs of 30db. Operating (attack) and release (de- 
cay) time constants are variable over ranges of 
10-100 msec and 0.25 to*3 seconds respectively. The 
peak limiter has a range of 40 db in 2 db steps. 

Finally, the construction of a typical commercial 
hearing aid was described in detail by J. P. Ashton, 
B.Sc. (Eng.), who paid tribute to the qualities of 
British sub-miniature valves and indicated the trend 
of future developments. Some slides were shown of 
recent American aids employing printed circuits with 
silkscreen printed carbon ink resistors and miniature 
bypass and coupling capacitors of high value making 
use of deposited electrodes on ceramic plates of di- 
electric constant 3,000 and thickness 0.005 in. 
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U.S. Colour Television 


A Correspondent’s Observations 


OTH the General Electric frequency-interlace 
system, described by A. Dinsdale in the 
December issue, and the R.C.A. dot-sequential system 
are very ingenious, but they, and the line-sequential 
system (developed by Color Television Inc.), suffer 
from a serious disability, in that three electron guns 
are essential in the receivers. A single-envelope tube 
with three guns presents (as R.C.A. admits) a very 
difficult production problem, and both this and the 
three-tube system involve grave Optical registration 
difficulties, if colour fringing is to be avoided. Very 
small changes in the characteristics of the deflection 
system (such as during warm-up and because of age- 
ing) might cause inaccurate registration or unequal 
size of the three primary-colour images, producing 
even more unpleasant psychological effects than those 
of bad colour printing. Surmounting this hurdle 
alone would make for a very costly receiver; in the 
three-tube system, the optical arrangements introduce 
further difficulties. 

The main objection to the C.B.S. system, approved 
by the F.C.C., has been on the grounds of ‘‘ com- 
patibility’’ — a C.B.S. transmission cannot be 
received on an unmodified black-and-white receiver. 
On the other hand, this system is ‘‘ convertible ’’—a 
black-and-white receiver with a converter can re- 
produce, in black-and-white, a C.B.S. colour trans- 
mission. Further, a colour disc may be added to 
the receiver with the converter, which will then 
present coloured pictures with the original c.r.t. 
The G.E., R.C.A. and to some extent the C.T.I. 
systems are compatible, but convertible only with 
great difficulty and expense—for example, the c.r.t. 
and associated circuits must be scrapped in favour 
of very expensive substitutes if colour pictures are 
to be received. 

It therefore seems that the C.B.S. system is the 
most practical, and that the F.C.C.’s decision was 
wise. The colour disc may be clumsy, but it is cheap, 
simple and foolproof. The limitation on picture size 
could be resolved with projection technique (a small 
colour disc permits the conversion of those receivers 
with tubes larger than 12}$in dia.). The lack of high- 
speed electronic switches and filters, and the greater 
circuit simplicity generally are advantages that 
surely cannot be ignored. (Is receiver cost no object 
whatever?) Added to all this is the fact that of all 
the systems demonstrated, that of the C.B.S. has 
by far the best colour fidelity—‘‘ better in some ways 
than Technicolor,’’ to quote Time. 

It is true that the C.B.S. system (frame-sequential, 
405 lines, 144 frames, 48 complete colour pictures per 
second) entails degradation from the American 
standard of 525 lines interlaced, 60 frames, to some- 
thing a little poorer than the British, in order to keep 
within the bandwidth. It is also true that a system 
which gives equal values to red, blue and green 
images is not making the best possible use of the 
bandwidth (for instance, the eye requires very little 
red detail and good green detail). On the other hand, 
it seems pointless to use high colour-switching rate 
systems, which require the satisfaction of a number 
of very critical conditions and involve very costly 
receivers, when a relatively cheap and simple alterna- 
tive is available. Cc. F. K.G 


107 


Testing Steep-slope Valves 


Problem Oscillation 


of Parasitic 


By J. C. FINLAY, AMLEE. 


ECENT experiences wit of the new miniature 
valves suggest that special precautions are neces 
sary when high-mutual-conductance 

triodes in the usual multi-valveholder type of tester. 

For instance, a new ECCg1 miniature double triode was 
checked for balance, having been plugged into a B7G 
which had been fitted in a spare panel position on 
the valve tester The two anode readings differed in a 
ratio of about three, which was clearly excessive for a 
new valve. However, two further valves gave a very 
similar result. Subsequent tests, confirmed by a C.r.o., 
showed that the ‘‘ low ”’ section was oscillating. 

rhe effect would seem to be due to the multiple elec- 
trode leads in the usual valve-tester panels, which can 
give rise to considerable external anode-grid capacitance 
when testing triodes and thus encourage parasitic oscilla- 
tion, particularly with modern high-mutual-conductance 
types The tendency is probably accentuated by the 
transient effect of the a.c. energizing voltages normally 
used in valve testers 

The high-mutual-conductance requirement was con- 
firmed by testing for hand-capacitance effect with several 
valve types. Oscillations were found with some 6SN7 
double-triodes and the PX4 power triode but not with 
the 6N7. Moreover, a ‘‘ negative’’ reading of mutual 
conductance was obtained with the 65N7. Among pen 
todes strapped as triodes the EF50, KT6r1 and KT66 all 
oscillated but not the KT63; when tested as pentodes 
there was, of course, no oscillation, Trouble is likely when- 
ever the measured mutual conductance exceeds 3-4 mA/V 

A certain cure which does not interfere with the opera 
tion of the tester is to connect a damping capacitor from 
grid to cathode on the valveholder. For universal sup 
pression it has been found satisfactory to use 100 pF be 
ween every tag likely to be used as a grid and the panel 
trame, which is connected to the low (‘‘ cathode’’) end 
of the supply transformer and the transformer core, and 
earthed through the usual third core on the mains lead 
In the original case the balances then became reasonable. 

If every valveholder is to be individually by-passed 
in this way the cost of ceramic capacitors is formidable 
and they will occupy considerable space, but they must 
as possible to the valve pins in order 
short-circuit the parasitic tuned circuits 
ad inductance and capacitance. 
fundamental cure might be to screen all leads 
thus considerably reduce the stray capaci- 
‘tween any pair of electrodes and increase that 
frame. Alternatively, one 
completely suppressed holder might be used with different 
adaptors for each valve-base type, but this would 
be inconvenient and probably more expensive 


1 some 


} 
cnecKing 


base 


j as near 
effectively to 
formed ] 

Am 
to frame and 
tance be 
between each electrode and 


short 


Mr. Finlay’s note has been passed to the Automatic 
Coil Winder and Electrical Equipment Company, makers 
contnbute the following com- 
ments, written by S. R. Wrxtins, chief electronic 
enginee? 

\ E have noted . tficulties that sometimes arise when 

esting modern high-slope valves in our original 
valve tester — , of course, designed many years 
igo when the extre! high slopes which are the present- 
day tendency were not met with 

As Mr. Finlay surmises, difficulty arises when a 
number of valveholders are wired in parallel. The 
inductance of this wiring, together with distributed 
capacity, results in a capacity loaded line being applied 


of Avo insiruments, he 
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to the valve, with the result that the high slope of the 
latter, together with distributed feedback capacity causes 
oscillations to take place at a very high frequency deter- 
mined by the random line constants 

The incidence of this effect will, of course, 
limits from valve panel to valve panel, 
minor variations in the wiring, and, 
with the effective slope of the valve. 

Whilst a certain measure of cure can be obtained by 
the application of by-pass capacitances connected directly 
to the valve pins, this necessitates, as your correspondent 
suggests, the connecting of a suitable capacitance to 
every pin of every valveholder, the capacitance having 
to stand up to the maximum peak applied voltage that 
can be applied for either screen or anode. Even then, 
since any pin can represent any electrode, depending on 
the base set-up of the valve in question, the presence of 
a by-pass capacitance on one electrode may be offset by 
a similar feedback capacitance of another electrode. This 
form of cure, therefore, besides being unwieldy and 
extremely expensive, is not really satisfactory. Further, 
the effect of loading capacitances can be to transform a 
line which would normally present too high a resonant 
frequency for oscillation into one of lower frequency at 
which oscillations will take place 

A form of cure which we have previously adopted con 
sists in the inclusion in circuit immediately at the valve 
pin of a resistance stopper, overwound with an induc- 
tance so that, when the pin concerned becomes a heater 
or cathode, negligible d.c. resistance is presented. Here 
again, since it is impossible to do this for every pin, 
such stoppers have only been included at carefully 
chosen pins of specific valveholders, thus minimizing the 
possibility of oscillation in specific cases where it is liable 
to occur. This, of course, represents only a partial cure. 

Considerable experimental work on this problem has 
resulted in our introducing on recent models of our 
valve characteristic meter an entirely new form of wiring 
design to overcome this trouble in all normal cases. It 
will be evident that the problem is many times worse 
on our valve characteristic meter, where the possibility 
of testing a valve on any portion of its characteristic 
can mean that a valve may be tested at many times its 
normal emission and at a point of extremely high anode 
slope. The method introduced (patent applied for) con- 
sists in so wiring the multiple valveholders in that any 
valve of sufficiently high slope will tend to oscillate at 
a predetermined frequency depending upon a controlled 
loop length in the wiring. The loop in question is then 
suitably resistively damped so that oscillation cannot 
take place at the frequency in question. Since the 
resonant frequency of possible oscillation is held within 
reasonably close limits by the nature of the wiring, this 
means in fact that oscillation does not occur at any 
frequency. The number of stoppers to promote this con- 
dition is thus reduced to the total number of wiring 
loops; i.e., one for each pin of the valveholder, and 
all other more difficult manufacturing methods including 
the use of screened wiring are thus eliminated. 

Results with this system have shown, both on our 
valve characteristic meter and our valve tester, that 
valves such as the KT33C can be tested at twice their 
normal working emission, and with a slope of some 
12mA/V, with complete stability, and, as far as can be 
at present determined, this very difficult problem which 
has exercised our minds for many years has now to all 
intents and »urposes been overcome 


vary within 
depending upon 
of course, will vary 
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HIGH 
QUALITY 
REPRODUCTION 


“FIFTY and THIRTY WATT” CINEMA AMPLIFIERS 
as illustrated for single or double P.E.C. input with 
separate adjustable bias. Full range of tone controls to 
suit all needs with built-in Exciter Supply if required. 

PRICES range from 344 gns. to 424 gns. 


TYPE C.P. 20A AMPLIFIER 

For AC Mains and 12 volt working giving 15 watts output, 
has switch change-over from AC to DC and “Stand-by” 
positions. Consumes only 54 amperes from 12 volt battery. 
Fitted with mu-metal shielded microphone transformer for 
15 ohm microphone, provision for crystal or moving iron 
pick-up with tone control for bass and top. Outputs for 
7.5 and 15 ohms. Complete in steel case with valves. 


PRICE £28.0.0. 
FOUR-WAY ELECTRONIC MIXER 


This unit has 4 built-in balanced and screened microphone 
transformers, normally of 50-30 ohms impedance. It has 
5 valves and selenium rectifier supplied by its own built- 
in screened power pack consumption 20 watts. Suitable 
for recording and dubbing, or large P.A. Installations 
since it will drive up to six of our 50 watts amplifiers 
whose base dimensions it matches. The standard model has an output impedance of 
20,000 ohms or less and any impedance can be supplied to order. PRICE £24.0.0. 


OTHER MODELS IN OUR RANGE OF AMPLIFIERS 
“SUPER-FIFTY WATT” PRICE 364 gns. 
“THIRTY WATT” , 30% gns. 
“10-15 WATT RECORD REPRODUCER””’ _, 254 gns. 
These are fitted in well ventilated steel cases with 
recessed controls, as illustrated. 
Full details upon request. 


EXPORT ENQUIRIES INVITED 


VORTEXION LIMITED, 257.261 THE BROADWAY, WIMBLEDON, LONDON, S.W.19 
Telephones: LIB 2814 and 6242-3 Telegrams : “ Vortexion, Wimble, London.” 


WIHIRELESS 


MARCONI-SIEMENS 


Of) 
Kado 


Seliphone 


Salient features : Semi-auto- 


matic operation with alterna- 
tive manual controi, two-wire 
or four-Wire line connection 
electronic voice switching, 
provision for privacy work- 
ing, radio calling facilities 
centralised test and monitor- 
ing, self-contained for A.C. 


supply. 


MARCONI’S WIRELESS TELEGRAPH CO., LTD. 
MARCONI HOUSE, CHELMSFORD 


SIEMENS BROTHERS & COMPANY LTD. 
WOOLWICH, LONDON, S.E./8 


WORLD MARCH, 


WILLIAMSON 


Amplifiers 


THE WILLIAMSON CIRCUIT AS PUBLISHED 

IN THE WIRELESS WORLD, AUGUST, 1949, 

IS THE ACCEPTED STANDARD FOR 
HI-FIDELITY REPRODUCTION. 


Our version of the amplifier uses such construc- 
tional refinements as :— 


%* impregnated grid coupling condensers. 

% Paper condensers on the H.T. supply 
line. 

% Matched or close tolerance resistors, 
where balance is important. 


% Cadmium-plated steel chassis. 

% Partridge Mains and Output 
Transformers. 

* Model D.P.S. with separate H.T. 
supply incorporated on the same 
chassis for use with multi-stage 
pre-amplifiers. 


Our complete range is :— 

Type K.T.66 amplifier to specification 

£24.5.0 inc. vaives 

K.T.66 D.P.S. £29.5.0 . 

Type P.X.25 D.P.S. as Type K.T.66 
D.P.S. but with P.X.25 output valves, 

£30.10.0 ., 
Type E.L.37 D.P.S. 9? watts output, 

£18.18.0 . ” 
E.L.37 D.P.S. is a new model, illustrated above, using a 
special output transformer with sectionalised windings and 
having an extremely low leakage inductance, together 
with the latest Mullard B8a valves. 


For use with above equipment :— 


Wide range four - stage tone -control and 
equaliser for L.P. and Standard records, with 
microphone and radio input. Complete with 
engraved perspex panel... ... ... g7.417.6 
Four-Station pre-set superheterodyne receiver 
with variable selectivity, from ... £8.15.0 

Tax £1.18.11 


GOODSELL LTD. 
40, GARDNER STREET, BRIGHTON 


Telephone : BRIGHTON 26735 


London Representative : 
HOLLEYS RADIO, 235, CAMBERWELL ROAD, 
LONDON, S.E.5. Phone : RODney 4988 
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lonosphere Review: 1950 


Rapid Fall in Sunspot Activity with M.U.Fs 


Lower than Anticipated—Forecast: for 1951 


By T. W. BENNINGTON 


URING 1950 the sunspot cycle continued in its 

‘ declining ’’ phase, and the rate of decrease in 

sunspot activity was, in fact, greater than in 
any year since the maximum in 1947. 

The corresponding ionospheric variations—which 
result from the variation in the amount of solar ultra- 
violet radiation falling upon the ionosphere, in 
accordance with the variations in the sun’s activity— 
were also in a generally decreasing direction. The 
measured ionospheric critical frequencies at the 
beginning of the year were high, but, so far as day- 
time values in the northern hemisphere are concerned, 
after their summer fall they never recovered to any- 
thing like their springtime values, but remained low 
throughout the northern hemisphere autumn and 
winter. As a result of this the maximum usable fre- 
quencies for long-distance short-wave communication 
—which are directly related to the measured critical 
frequencies—were, from September onwards, very 
much lower than had been anticipated earlier in the 
year. But, of course, since it is not yet possible to 
forecast in detail the sunspot variations for very long 
ahead, the detailed behaviour of the ionosphere is also 
unpredictable far into the future, and occasional 
sharp disagreement between prediction and actuality 
are rather to be expected. 

Sunspot and Critical Frequency Variations.—In 


Fig. 1. 
sunspot cycle. 
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Fig. 1 the top (full line) curve gives the monthly mean 
value of the sunspot relative number for each month 
of the present cycle, whilst the two bottom (dashed 
line) curves give the monthly mean of the F, layer 
critical frequencies for noon and midnight respec- 
tively. The latter data were obtained at the Slough 
station of the D.S.I.R. 

Large and erratic variations occur in the monthly 
values of sunspot number, especially around the 
maximum, but the general increase towards the 
maximum (in May, 1947) and the decrease since then, 
is also apparent. During 1950, it is seen, the decrease 
became quite rapid and the value of sunspot number 
for November, 1950, was of the same order as those 
for late 1945 and early 1946, i.e., about a year after 
the last minimum. 

The curves for the noon and midnight critical fre- 
quencies show the large seasonal variations which 
have occurred, and which, at Slough and other 
northern hemisphere locations, tend to produce low 
noon and high midnight values. of critical frequency 
at mid-summer, and vice versa towards mid-winter. 
It is interesting to note that at noon there is usually 
a small decrease in critical frequency at extreme mid- 
winter, this giving rise to a double-peaked curve, with 
its peaks at the early and late winter periods. During 
1948 the increase after the mid-winter dip did not 


Monthly mean sunspot numbers and the noon and midnight F, layer critical frequencies during the present 
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occur, and a similar phenomenon took place during 
1950, there being no increase in critical frequency 
after the January fall. The curves for the winters 
1947/48 and 1949/50 were therefore single peaked, 
and it is interesting to note that, at the time when the 
secondary increase would have been expected, i.e 

about February, there was in both cases a fall in sun 
spot activity. It seems fairly certain that the failure 
of the ionosphere to show an increase in its ionization 
density at these times was thus due to a rather abrupt 
decrease in the amount of ultra-violet radiation 
reaching it from the sun 

Turning now to the long period variations in critical 
frequency it is seen that the fall during 1950 was 
quite remarkable. In September, 1950, the noon 
value was as low as that which prevailed in Sep 
tember, 1945, only about a year after the minimum, 
and it seems that in one year the critical frequencies 
have changed from ‘‘ quasi-maximum”’ to “‘ quasi 
minimum ’’ values. The m.u.fs. for short-wave com- 
munication have fallen proportionately also, for 
during the autumn and winter the higher short-wave 
frequencies, which had been giving good service at 
this time of the year for some years past, failed to 
become regularly workable. The night-time m.u.fs., 
as is indicated in Fig. 1, were also very low. 

rhe question now arises as 'to how long this depres 
sion in the critical frequencies and m.u.fs. will last, 
or, indeed, whether very low values will not become a 
permanent feature for several years to come. Well, 
no one can give a confident answer to such a question 
because no one can be certain about future sunspot 
activity. A study of the curves of Fig. 2 may, how- 
ever, help us a little on this point. 

In Fig. 2 are plotted the twelve-month running 
means of the sunspot number and of the Slough noon 
and midnight critical frequericies: In this way the 
erratic month by month variations in sunspot activity 
and the seasonal variations in noon and midnight 
critical frequencies are smoothed out, enabling the 
long-period variations in all these quantities to be 
more clearly visualized. It is seen that after the sun- 
spot maximum at the epoch May/June, 1947, there 
were some large up and down variations in the 
general sunspot activity, but, up to the epoch July 
August, 1949, no very pronounced downward trend 
Since that time, however, the downward trend has 


become increasingly pronounced, and this is the result 
of the decreased activity which took place during 
1950. Similarly, in the running mean critical fre- 
quency curves there is no very pronounced downward 
trend until the epoch July/August, 1949, but since 
then it has become more apparent, due to the fall in 
critical frequencies during 1950. For the epoch 
June/July, 1950—the value in whose calculation the 
last monthly mean for 1950 is included—the running 
mean value of sunspot number had decreased by 
somewhat less than one half of the value reached at 
the maximum. The critical frequency graphs of 
Fig. 2 show that the running mean critical fre- 
juencies, both for day and night, have also fallen by 
ibout one half since the sunspot maximum. From 
this one might conclude that both sunspot activity 
ind critical frequencies are still at a relatively high 
level. 

But these graphs of running means, though they do 
show very well the general course of the sunspot cycle 
ind the general variation in critical frequencies with 
it, are apt to be deceptive when used to indicate the 
situation at any one epoch. In fact, one should note, 
not only the actual value, but also the way in which 
it is changing and, so far as the epoch June/July, 
1950, is concerned, all quantities are seen to be 
decreasing rapidly. 

Forecast for 1951.—If sunspot activity continues to 
decrease at its present rate it will not be long before 
the truly ‘‘ minimum ’’ conditions are upon us. But 
considering the present sunspot cycle in relation to its 
predecessors it seems unlikely that the present rate of 
decrease will last for very long. Indeed it would be 
not surprising if the activity were to cease to fall 
and to remain relatively constant for a year or so, or 
even to show a general rise for a similar period, at 
this stage of the sunspot cycle. However, without 
anticipating such a possibility, we should note that in 
nearly all the recorded cycles there is a marked 
tendency for the rate of decrease to diminish when 
relatively low values of sunspot number are reached. 

So far as 1951 is concerned, we might be justified in 
anticipating that the general level of sunspot activity 
will continue to decrease, but that the rate of decrease 
will soon begin to diminish. If this were so we should 
estimate that the running average of sunspot number 
for the epoch at the middle of 1951 might be about 


Fig. 2. Twelve-month running averages of sunspot numbers and of noon and midnight F, layer critical frequencies. 
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50, and that the running average noon 
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critical frequency might fall to about 
7Mc/s, and that for midnight to about 
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4Mc/s. Critical frequencies during 1951 
are, therefore, likely to be low. 
The result would be that the m.u.f. for 
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longest distance working in these latitudes 
should, by November, 1951, have fallen to 


4 NOV. 
| DEC. 


about 24Mc/s. This is not a great deal 
lower than it was in November, 1950, but 
then it is thought that the abnormally low 
m.u.fs. during the autumn of 1950 may 
have’ been a rather exceptional occurrence 
and contributed to partly by the large 
amount of ionospheric storminess which occurred at 
that time. 

However all this may be—and it admittedly is no 
better than informed guesswork—there are one or two 
practical points about propagation during 1951 which 
it may be helpful to mention. It is unlikely that the 
28-Mc/s amateur band will become regularly usable 
again at any time during the year. It may become 
occasionally usable for long-distance communication 
over north/south paths in the early spring, and during 
the summer medium-distance 28-Mc/s communica- 
tion by Sporadic E may take place, but as a regularly 
workable band its utility throughout the year is likely 
to be small. The 26-Mc/s broadcasting band is likely 
to fail for long-distance communication over north/ 
south paths during the summer, and the 21-Mc/s 
band to become generally less useful. In short, the 
highest daytime frequencies will be considerably 
lower this year than last. At night only the lowest 
short-wave frequencies are likely to be of use during 
the winter periods, either at the beginning or end of 
the year. During the summer, frequencies up to 
11 Mc/s may be usable through the night; during 
the winter period those of the order of 7 or 6Mc/s 
only will be usable, the tendency being more towards 
the lower frequencies at the end of the year than at 
the beginning. Unfortunately, the congestion which 
already exists on the short-wave bands is likely to be 
made worse by this limitation of the workable fre- 
quency bands. So altogether it cannot be said that 
1951 is likely to be a very good year for short-wave 
communication, for conditions will render certain 
higher frequencies unworkable and, favouring the use 
of the lower short-wave frequencies, will so limit the 
workable bands that increased interference will result. 

Interesting Phenomenon of 1950.—Before dismiss- 
ing 1950 altogether to the past it may be of interest 
to call attention to an interesting phenomenon which 
occurred during the latter half of the year. It is 
generally assumed that the ionospheric storms which 
cause havoc to short-wave reception are produced by 
streams of corpuscles which are shot out from the sun 

sometimes from a sunspot and sometimes from a 
particular active region on the sun which cannot be 
distinguished by any observable phenomena—called 
by Bartels an ‘‘M’’ region. These ‘‘M”’ regions 
seem to be a feature of the declining rather than of 
the rising phase of the sunspot cycle, and sometimes 
occur even at sunspot minimum. If the activity of 
such a region persisted for a relatively long period of 
time the corpuscular stream would encounter the 
earth at intervals corresponding to the rotative period 
of the sun, 7.e., each time the sun had rotated so that 
the active region was pointing towards the earth. 
Thus the ionospheric storm would recur at intervals 
corresponding to the rotative period of the sun as 
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Fig. 3. Day-by-day record of “reception disturbance rating ”’ 
compiled by the B.B.C. receiving station at Tatsfield for westerly 
circuits. 


observed from the earth—the period of synodic rota- 
tion, which is about 27 days. 

In Fig. 3 are plotted—along the lines of a Bartels 
diagram—the ‘‘ reception disturbance ratings’’ com- 
piled by the B.B.C. receiving station at Tatsfield from 
the receiving conditions experienced between June 
22nd and December 27th, 1950. The daily period of 
worst conditions for westerly circuits only has been 
taken and the disturbance rating plotted for each day 
according to the following symbols: plain, ‘‘ much 
better than normal to normal’’; black spot, ‘‘ slightly 
disturbed to moderately disturbed ’’; black, ‘‘ consider- 
ably disturbed to blackout.’’ The black squares may 
therefore be taken as representing days on which iono- 
spheric storms were definitely in progress. Starting 
with June 22nd the days are laid off horizontally for 
the period of the synodic rotation, i.e., for 27 days, 
and then the days of the next rotation are laid off 
horizontally underneath those of the first. The first 
three days of each rotation are repeated at the end of 
the preceding one for the sake of ease of observation. 
It will be seen that if an ionospheric storm recurs at 
intervals of 27 days the black squares will, in a 
diagram of this sort, fall under each other during 
successive rotations. 

The quite remarkable recurrence propensities of the 
ionospheric storm which started on July 12th (day 21) 
are thus made evident, for this storm is seen to have 
recurred during no fewer than six of the following 
solar rotations, starting successively on August 8th, 
September 3rd, October 1st, October 28th, November 
24th, and December 22nd respectively, all of which 
days were either day 20, 21 or 22 in the rotation. It 
should be mentioned that, because the mean period 
of the synodic rotation is slightly more than 27 days 
it might have been expected that the black patch 
would drift slowly to the right during successive rota- 
tions, but the fact remains that, for its first six 
occurrences, as shown by the Tatsfield data, it always 
started on the 2oth or 21st day. If a similar diagram 
is drawn for the earth’s magnetic field, by allotting 
similar symbols to the daily magnetic character 
figures, then the recurrence tendency is again evident 
for the magnetic storms which accompanied the iono- 
spheric disturbances. Though the starting days for 
the two phenomena do not always quite coincide, and 
the black patch indicating the magnetic storms does 
drift to the right, the two phenomena—magnetic and 
ionospheric storms—are quite clearly interconnected 
and are more or less coincident in time. For how long 
this storm will continue to recur it is, of course, 
impossible to say, but its future behaviour will be 
watched with interest. For it is by the study of such 
phenomena as this that the knowledge of ionospheric 
disturbances may be advanced and the difficult prob- 
lem of forecasting them be, in some part, solved. 
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PROBLEM which must be fairly common is 
that of the unhappy man who wants to add 
feedback to an existing amplifier, or to a 
modified version of an existing amplifier 
he to do, if he can’t afford a new trans 
former ? This problem does arise in other feedback 
problems, too, and in this article I want to describe 
some simple circuits which can be used to help the 
amplifier characteristics. These circuits are often 
useful in keeping the size of components down 

First of all, let us assume that our impoverished 
reader can measure the overal]l frequency response of 
his amplifier He can then determine the phase 
characteristic by making use of the very approximate 
results shown as Fig. 1. The phase error is at most 
10 degrees and the amplitude error at the corner is 
exactly 3 db to correct this. Our reader 
having measured his frequency response can now draw 
the straight-line approximations, using 


It is easy 


slopes ot 


==} 
s=— J 


* 
ra. 


PHASE (DEGREES) 


Above : Fig. r—Simplified amplitude and phase 
characteristics (dotted lines are exact forms). 
Frequencies are normalized to //f, or f/f where 
fy is the frequency at which the response is 
3 db down. 


Above right : Fig. 2—Typical amplitude res- 
ponse curve with component ‘‘ semi-infinite '’ 
slopes (1, 2 and 3), from which Fig. 3 is con- 
structed. 


Right : Fig. 3—-Phase characteristic constructed 
from amplitude characteristic of Fig. 2 using 
curves in Fig. 1. 
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20 db/decade, and construct the phase characteristic. 
rhis is shown in Figs. 2 and 3. It took about 5 minutes 
to plot out that phase characteristic. This is not 
going to be a discussion of the method in detail, but 
merely a background to what follows, a discussion of 
how to modify the response in the required way. But 
I must point out one thing. The reduction in slope 
fe 10 in Fig. 2, keeps the phase below 
120 degrees, the slope at f/f, 8 1s 
40 db/decade, a figure often assumed to imply a phase 
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shift of 180degrees. One more thing: these are 
normalized curves, and if you twist them round they 
also work. The same curves are good for the low- 
frequency end, remembering that now the scale is 
proportional to 1/(frequency). And if I go into more 
detail I shall have no room for the meat: like the 
Yorkshire farmer, who always told the children : 

Them as eats most pudden gets most meat.” 

The response with which we have normally to deal 
is fairly flat up to some high frequency (I shall 
consider the top end first) and then darts sharply 
down. The result of this sharp descent is that the 
phase shift runs rapidly up to 180 degrees before the 
amplitude response has dropped appreciably. One 
amplifier with which I had to deal recently actually 
had a measured phase shift of 180 degrees at a point 
at which the amplitude response had risen 1db. As 
it was necessary to put in 20db of feedback the whole 
thing had to be started again. But this was ex- 
ceptional. Usually it is a matter of raking up 
another 6 to 10 decibels. How can we do this ? 

rhe first, and simplest circuit is that shown in 
Fig. 4: just an extra capacitance connected across 
one stage of the amplifier. This has the characteristic 
shown in Fig. 1, in which the reference frequency is 
obtained from the equation w,CR = 1, where as is 
2nfy. In the practical circuit R is the resistance 
produced by the parallel connection of the anode load 
resistance, the grid resistance and the valve imped- 
ance sually the first of these takes control, if 
pentodes are used, or the valve impedance if triodes 
are used. The first step, then, is to choose wo», 27 times 


Fig. 4-—-Simplest form of stabilizing circuit. 


Below : Fig. 5—-The most useful stabili- 
zing circuit is one connected across the 


the maximum frequency you hope to take out of the 
amplifier, and then calculate C = 1/w)R. Suppose 
that with todb of feedback your amplifier just 
oscillates at a frequency of 100 kc/s. Suppose also 
that your version of Fig. 3 indicates that you have 
go degrees phase shift at 50 kc/s. Then introducing 
the circuit of Fig. 4, cutting at 10 kc/s will give a 
drop of 14 db at 50kc/s, and will bring the phase 
shift here up to 18o0degrees. Any attenuation 
elsewhere in the circuit, say 3 db, can be added to 
this 14 db, so that the circuit will now just be unstable 
with 17 db feedback. There is a definite gain, even 
though it is not much 

The chief use for this simple circuit is across the 
output transformer. An output transformer works 
ideally as a low-pass filter, made up of the leakage 
inductance and the shunt capacitance. This is 
usually the worst possible form for a feedback 
amplifier and it is profitable to round off the response 
by using the circuit of Fig. 4. 

What we really need for the inter-stage stabilizing 
networks is something which provides attenuation 
without phase shift. Outside a limited frequency 
range this is provided by the circuit shown in Fig. 5, 
which can be used across the anode load of a valve 
The valve is most conveniently a pentode for calcula- 
tion purposes. At low frequencies the gain of the 
stage is gR,, because C is assumed to be small, but 
this changes over at high frequencies, where C can be 
neglected, to g.[RR,/(R R,)!. Suppose, for ex- 
ample, R, = 100,00092 and R 11,0001: g 
2mA/V. At low frequencies we have a gain of 200, 
and at high frequencies a gain of 20. This is a drop 
of zodb. The frequency response and phase char- 
acteristic are shown, both exactly and using the 
The cut-off 


straight-line approximation, in Fig. 6. 
frequency of this circuit is again determined by the 


equation w, CR, 1, while the “ flattening-out 

frequency, which is 10 on this curve, is given by 

: R,R, \ 

wm (= = ) 

R, R,/ 
The advantage is clear. Instead of a phase shift 

of go degrees at a frequency of 10 on the scale we 

have only 45 degrees and it is getting less as the 

frequency increases. The maximum phase shift is 

obtained half-way down the attenuation char- 


Fig. 6—Typical amplitude and phase characteristics of 
the circuit of Fig. 5. 


pentode load resistance R,. 
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acteristic, and I have plotted Fig. 7, which shows 
the maximum phase shift as a function of the size 
of the attenuation step 

This circuit really is astonishingly useful, because 
once the phase shift peak is passed it provides a very 
wide band response. Let us look at some typical 
figures. If the valve is a pentode we may have 
R, = 50,000 Q, and the total capacitance at the 
anode 4opF This would normally give a response 
which fell off by 3db at w /CR = 500,000, or 
f = 8o0kc/s. By taking C in Fig. 5 = 400 pF and 
R 5,000 2, the response will start to drop at 
8,000 c/s, although it is only 6db down at 16,000 c/s, 
and this loss of feedback can be tolerated. At 80 kc/s 
the phase shift will be 45 degrees, and the response 
will be 17db down, but the response will then 
flatten out, at 20db down, and will extend up to 
800 ke/s, the phase remaining below 45 degrees the 
whole way Thus in the region which is often most 
critical, above the phase shift is small 
A glance at Fig. 6 will show that three circuits of this 


100 kc/s, 


kind in cascade will have a phase shift of only 165 


degrees and 60 db of feedback could be used without 
instability : without using networks of this type, but 
three similar stages, the feedback would be 
limited to 12 db 

here is a similar circuit available for low-frequency 
stabilization. This is shown in Fig. 8. If we assume 
that C, is very large indeed, the low-frequency 
response will, at first, depend on the quantity CR,. 
rhe response will, in fact, be 3 db down when az, = 
1/CR,, and the shape of the amplitude and phase 
curves is given by Fig. 1, remembering that the 

normalized frequency’ is now f,/f, so that if the 
cut-off (the corner) is at, say 100 c/s, the response is 
20 db down at /,/f 10, or f 100/10 = 10, where 
the phase is within a few degrees of 90 degrees. But 
suppose that R the response must flatten 


using 


= oR, : 


Fig. 9—Stabilizing circuit in feedback path for use at 
high frequencies. 


imum phase shift as 
a function of atten- 
uation in the circuit 
of Fig. 5. 


Fig. 8 
Low-frequency sta- 
bilizing circuit. 


out before the 20 db down region is reached, and, 
in fact, it will be exactly that given in Fig. 6. Again 
the frequency decreases from left to right. Now, 
at 10 c/s, the phase shift is only 40 degrees. The 
curve of Fig. 7 applies here too, the step attenuation 
being simply 20 log (R + R,)/Rg. 

What about C,? This capacitor, at very low 
frequencies, will also make the response drop, but 
it is working into an impedance of (R R,), so that 
the new downward trend does not begin until we 
reach wy = 1/C, (R R, Let us look at some 
numbers again. R, can be 500,000 Q, the most that 
the average valve will stand, and R= 4.7 MQ. 
Taking C = 0.01 yF, the response will start to drop © 

I 
at Wo 


200, or f230 c/s At 
0.0! 0.5 

3 c/s the response will be 17 db down (f,/f = 10) 
and will be flattening out. The phase will not have 
exceeded 55 degrees and will be approaching zero 
again. If now we take C, = 0.1 ywF, we shall start 
to get a new drop at 0.3 c/s, where the phase wi'l 
be about 50 degrees, and the attenuation 23 db. 

These two simple devices can be regarded as 
patches to a defective design, or they can be used 
as the keystones of a.sound and stable amplifier. 
The low-frequency circuit, in particular, can often 
save both money and weight by allowing relatively 
small capacitances to be used. In this article I am 
regarding these circuits as patches. How can they 
best be applied ? The obvious first step is to measure 
the overall response of the amplifier you are trying 
to add feedback to. Then the phase characteristic 
can be sketched by the method discussed very 
briefly at the beginning of the article. A study of 
the circuit, plus a little arithmetic, should show 
which part of the circuit does what: all the RC 
circuits start a 6 db/octave dive at a frequency given 
by f = 1/27CR. The rest is due to the transformer— 
I assume that we are worrying only about an output 
transformer. This whole operation should not take 
more than about 20 minutes. At this point it is 
necessary to decide where the circuits of Fig. 5 and 8 
should be introduced, and how much the step at- 
tenuation should be. It is always better to put in 
more circuits with smaller steps than to try to make 
one do all the work. I find that the most critical 
designs, involving very careful adjustment of the 
critical frequencies, take up to 3 hours, and need 
about half-a-dozen trial shots to get the required 
result. But that is only when I want about 40 db of 
feedback. 

It is always the high-frequency end of the response 
which causes the most trouble. Low-frequency 
instability can, at the worst, be prevented by brute 
force methods, a handful of microfarads. One 
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more network, related to those we have discussed, 
is very useful in controlling the top end. Fig. 9 
shows how the normal feedback resistor has been 
split into R, and R,, with a capacitor C connected 
in parallel with R,. Here R is the resistor across 
which the feedback is applied, and is usually the 
cathode resistor of the first valve. At low frequencies 
the feedback depends on the ratio (R + R, + R,)/R 
in the usual way: at very high frequencies the 
feedback is increased, and depends on (R + R,)/R. 
This means that the product yf, so familiar in 
feedback work, is arranged to remain more nearly 
constant, since as y» decreases due to the shunt 
capacitances in the forward path 8B increases. In 
the simplest use of this circuit R, is made zero, and 
the capacitor is connected across the whole feed- 
back resistor. We can calculate the sort of size we 
need quite easily : suppose that R, is 10,000 ohms, 
and that we do not mind the response being about 


3 db down at 15,000 c/s Provided that we have a 


fair amount of feedback, say 20 db or more, we shall 


want CR, = - foie -,orC = 
27 X 15,000 

This shunt capacitor is of very great value indeed 
I have used it for stabilizing awkward amplifiers, 
for providing a smooth roll-off to avoid overshoot 
on square waves, and for obtaining a particularly 
high stability margin in an amplifier which had to 
meet a wide range of load conditions. 

In this article | have tried to describe a technique 
which can be used for patching. Of necessity such a 
discussion must itself be patchy. I can assure the 
reader that the method of sketching phase curves 
from amplitude characteristics is a very useful one, 
and that I have found it a very powerful way of 
determining quickly what should be done to bring an 
amplifier into a stable condition. Certainly there 
seems to be no alternative if you haven't a very well 
equipped laboratory to work in, and unlimited time 
and material 
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(Grouped Component References 


Aids to Reading Circuit Diagrams 


By L. BAINBRIDGE.BELL 


N the December, 1950, Wireless World M. Bam- 

ford drew attention to the difficulty of finding 

a particular component (though identified by a 
reference number) in a complicated circuit diagram. 
He suggested dividing the diagram arbitrarily into 
numbered vertical strips, a resistor in the 4th strip 
being numbered, for example, R4.3. 

The problem of helping the reader quickly to find 
1 component has exercised many brains. Perhaps 
the obvious solution would be the strict numbering of 
components from left to right. This counsel of per- 
fection is nearly always defeated, either because the 
designer has some last-minute thought and adds a 
component with the next available reference number 
(say C33) near the left-hand side of the diagram, or 
because the diagram is drastically re-arranged after 
the component references have been allotted. 

It has been suggested that a diagram should be 
divided into functional groups, each group being 
numbered consecutively from left to right, and that a 
component (R3) in Group 7 should be called 7R3. 
This solution breaks down because it is often im- 
possible to decide to which group a component be- 
longs. Mr. Bamford avoids this by the more sensible 
suggestion of arbitrary divisions. 

An Inter-Services Committee which has been re- 
sponsible for the production of the Inter-Services 
Standard Graphical Symbols for Telecommunication 
Engineering (known to Service readers as Tels. A3o1, 
AP2897 or BRt1079 according to the colour of the 
uniform they wear) has given some thought to this 
problem. The result of their deliberations appears 
in paragraphs 85 to 87 and 90 of that publication. 

The Location-Strip.—So that any given component 
can be found quickly in a diagram or line illustra- 
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tion, the coded reference (e.g., Rz, C5) should be 
written beside the components. For each common 
class of component, a horizontal strip should be 
drawn across the top of the diagram. At each end 
of this strip should be shown the reference letter, 
and in the strip the reference number of each com 
ponent of that class, vertically above the component, 
thus :— 

I ; 6 7 


R 8 R 
Cc I 2 ; 4 


2 5 Cc 

3 6 
Components of which only a few of a kind appear 
should be shown all on one line marked MISC., and 
in this case (only) the full coded reference of each 
component should be shown, including symbols with 
no standard reference (referred to as XI, etc.) thus: 
Misc. LPI XI Xe SWA X3 . MISC 
In very long diagrams, the reference letters may be 
inserted at intervals in the horizontal strips, as well 
as at the ends. 

The Map-Grid.—In the case of a diagram which is 
very complicated, or contains a large number of com- 
ponents, a map-grid system of location using letter- 
number references may be necessary. The grid lines 
need not be drawn across the diagram. 

The location-strip (which is the only system recom- 
mended (on page 15) in BS530:1943) appears to the 
writer to offer great advantages When using this 
aid, the reader scans one row (say R) horizontally 
until he finds the required component reference (say 
R15). He then scans vertically up or down until he 
comes to R15. His eye, instead of roving at random 
over the diagram, is constrained to follow a unique 
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path made up of two straight lines. Examples of its 
use appears on pages 88 and 89 of BS530 and an 
example, using a circuit diagram: which has already 
ippeared in Wireless World, is given in the 
accompanying figure 

If the diagram is complicated, 
to put two sets of location strips, and below 
[he diagram may naturally divide horizontally in 
two more or less equal paths; the two 
strips can then refer to the respective halves nearer 
to them 

Pros and Cons.—Possible disadvantages are that the 
strip takes up valuable space, or else it may be diffi 
cult to use in a complicated diagram. In this case, 
the map-grid is the only solution. 

The map-grid has one great 
necessitates a separate table 


it is often helpful 
above 


sets of 


disadvantage. It 
giving a list of com 
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ponents and their 
Reference to 
inconvenient, 


place’’ in 


corresponding 
this table—often on 
ind often makes the reader ‘‘ lose his 
tracing out a circuit. In the writer's 
opinion, it should be adopted only as a last resort. 
Ihe location-strip (which was introduced to the 
Committee mentioned above by a representative from 
the Royal Air Force) is a very successful solution to 
Mr. Bamford’s problem and is being increasingly 
used in electronic circuit diagrams. The writer 
thinks that it might be adopted with advantage in 
other fields and in telephone switching and power 
control diagrams which often contain many relays 
ind ‘‘ detached ’’ contacts. : c 


‘map squares.”’ 
another page—is 


NEWS 


Road, Exeter. At the meeting on Marc 
be dealt with is “‘ Oscillo Time 
South Kensington.— ture on 
E. A. Bourn, 


h 22nd the subject to 
Synchronization. 
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Multi-Range 
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53 Ranges with Rotary Switch Selection 


This uniquely comprehensive Test Set has 53 ranges for 
measuring A.C. and D.C. current and voltage, resistance 
and insulation. It is completely self-contained, with 
internal batteries to provide power for the ohms ranges and 
self-contained power pack for insulation measurement at 
500v. Selection is carried out by two 20-position switches. 
A fully-protective safety device is fitted and is operative 
for forward or reverse overload. The 150-division 6in. 
scale is uniformly divided and is fitted with an anti-parallax 
mirror. The set is enclosed in a handsome bakelite case 
and fully complies with B.S.S. No. 89, covering first-grade 
instruments. Full details of the ranges covered, and of the 
complete specification, will gladly be supplied on request. 


SANGAMO WESTON LIMITED 
ENFIELD, MIDDLESEX 


TELEPHONE: ENFIELD 3434 (6 LINES) AND 1242 (4 LINES) 
TELEGRAMS: SANWEST, ENFIELD 
BRANCHES 


Glasgow, Newcast!e-on-Tyne, Leeds Manchester, 
Wolverhampton, Bristol, Southampton, Brighton, 
Liverpool & Nottingham. 
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For applications where only the best is good enough. 
Stators and rotors of “* Frequentite ” ceramic. All contact 
members of silver alloy. 


Wright and WV care Limited 


x SLOANE = LONDON - S.W ] SLOAN} 


THERE 1S A 


BY, lentorian 


The W.B. range includes speakers from 

23” to 18", among them the famous Concentric 
Duplex 10” and 12” models. 

lilustrated here is the Concentric 


Duplex Twin Corner Reflex Console 
with 10” Speaker. 


% Details on request 


WHITELEY ELECTRICAL RADIO CO. LTD. 
MANSFIELD NOTTS 


The Assembly Hall, Church House, Westminster, showing the reproducers on the seating and the suspended microphones 


Sound Reinforcing 


Low-intensity Installation Incorporating 


Simultaneous —_ Interpretation 


System 


By D. W. PIPE* 


the electro-acoustic requirements of halls, con- 

ference rooms, etc., to be overlooked, and often 
the technicians have not been consulted until after 
the building has been completed and in use, with the 
result that restrictions have been imposed. De- 
signers had to resort to compromise, which has, natur- 
ally, affected the overall efficiency of the system as 
well as offending the beauty of the building. 

During the past decade, however, architects and 
consulting engineers have realized the necessity for 
incorporating electro-acoustic aids when such halls 
are designed, or when old buildings are to be recon- 
structed. It is possible for loudspeakers, micro- 
phones and ancillary units to be designed in harmony 
with the aesthetic requirements, so that, upon com- 
pletion, the performance of the sound distribution 
will be both technically efficient and aesthetically 
harmonious. 

The opportunity for the correct approach to the 
many problems connected with modern speech rein- 
forcement systems was presented when decisions 
were made to install a comprehensive sound distri- 
bution system whilst undertaking the restoration 
work at Church House, Westminster. In the early 


[ the past, it has, unfortunately, been common for 
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stages of that programme, decisions were made 
to incorporate in the circular Assembly Hall a low 
level reinforcement system, combined with a four- 
channel simultaneous interpretation system, with 
independent facilities for the three adjacent halls 
and the provision for the inter-change of speeches 
between the halls. 

The requirements of the functions to be held in the 
Assembly Hall dictated that for general debates and 
conferences, any member participating should be 
able to speak without leaving his seat and yet be 
clearly heard by all other members, whilst all speeches 
and debates should be heard clearly by those present 
in the Press and Public Galleries. 

The second main requirement was to provide means 
of enabling all present to have the choice of selecting 
any one of four languages to enable multi-lingual 
conferences to be held with simultaneous interpre- 
tation facilities. To incorporate this facility with 
the main speech reinforcement system it was decided 
to provide a large nuthber of small loudspeakers 
accommodated within the seating, and adjacent to 
those loudspeakers, rotary selector switches connected 


* Tannoy Products (Sound Renta's, Ltd.). 


to headphone jacks, to enable headphones to be con 
nected to one of four channels, the selection being 
at the discretion of the user 

Dealing first with the loudspeaker distribution 
the units were arranged so that one would feed two 
seats. The loudspeakers are connected and operated 
in zones closely associated with the unidirectional 
microphones suspended above the main seating 
of the Assembly Hall, with other microphones on 
the dais 

Positioning of the microphones is such that any 
member on the main floor of the hall is in the zone 
of one particular microphone and for this purpose 
the hall was divided into eleven operational zones. 
Each microphone is connected to a_pre-ampli- 
fier, the output of which is connected through a 
selector switch on the operator’s control panel. 
This is situated in the balcony where the operator 
has an unobstructed view of the assembly and, thus, 
the appropriate microphone circuit 
whenever a member rises to speak 

The loudspeaker units are connected to operate 
in zones associated with the microphones, since it is 
mute the loudspeakers in the area 


is able to select 


necessary to 


when the microphone is in circuit, thus enabling the 


Contro! panel incorporating loudspeaker, language 
selectors and phone jacks as used on some seating. 


The disposition of the reproducers and interpretation 
selector units on the seating in the gallery. 


remainder of the loudspeakers to operate at a higher 
sound level muting facilities are achieved 
by relays which are interlocked with the microphone 
selector switches. Contacts on these relays select 
the required attenuation through the use of tapped 
auto-transformer units. In order to obtain the re- 
quired level of speech reinforcement with complete 
freedom from microphone howl, or feedback, adjacent 
loudspeaker zones are partially muted. 

As all loudspeaker circuits are connected to the 
main power amplifier output via relays and multi- 
tapped auto-transformers, it is possible to adjust the 
power level to each individual zone, or group, irre- 
spective of the main gain controls of the system, thus 
the degree of speech reinforcement in the galleries 
can be adjusted to a higher level. 

The originating speech from the Assembly Hall 
is so arranged that it can be not only connected to 
the low-level distribution system but also to the 
interpretation system, to enable it to be heard in any 
one of four languages via headphones on a pre- 
determined channel. To enable any conference to be 
interpreted simultaneously into a maximum of four 
languages, four dual interpreter’s booths are placed 
on the balcony overlooking the dais. Each inter- 
preter is provided with a pair of headphones, which 
are energized from the amplifier used for the speech 
reinforcement system for the Assembly Hall; each 
interprets simultaneously into one of four pre-deter- 
mined languages by means of a microphone in each 
booth, this being connected to one of four high-gain 
amplifiers associated with the main amplifying system 
The main gain controls for the interpretation am- 
plifiers are situated on the operator’s control panel 
to enable a single operator to have means of control- 
ling the interpretation as well as the speech reinforce- 
ment system. To compensate for differences in 
hearing ability of the audience, each headphone 
outlet socket is provided with a loud/soft switch. 

It has already been mentioned that for the seating 
on the main floor of the Assembly Hall a loudspeaker 
has been arranged for each pair of seats, and these 
loudspeakers are mounted on bronze plates on the 
rear of the seat in front. As there is only one loud- 
speaker for each pair of seats, the bronze plates are 
fitted with two separate language selector switches 
and two loud/soft switches. To maintain freedom of 
access to each of the seats, the headphone jacks are 
fitted on the side of each seat. 

Owing to the high stepping of the theatre-type 
seating in the public gallery it was found impracticable 
to accommodate the sound reinforcement loudspeakers 
and interpretation control points in a common unit 
at the rear of the preceeding row of seats. Accordingly, 
the loudspeakers have been provided in unobtrusive 
castings fixed on the rear of the seats, one such unit 
being provided for each two seats, whilst the alter- 
native positions between the seats are provided with 
similar castings accommodating dual headphone 
outlet sockets and selector switches for the inter- 
pretation system 

For the other but no less important halls, similar 
facilities to those outlined for the main hall have been 
provided, but as the seating in them is movable it 
was not possible to consider fixing, permanently, 
loudspeaker units or simultaneous interpretation 
units. Therefore, each of these subsidiary halls has 
been provided with loudspeakers permanently fixed 
on the walls, or ceilings, with microphone circuits 
terminated in sockets at convenient positions. These 


These 
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microphone and loudspeaker circuits are cuounected 
to a recessed control panel in each of the halls to 
enable a local amplifier and control equipment to be 
employed. These amplifiers and the main amplifying 
equipment are inter-connected. 

In these halls, transportable interpretation equip- 
ment is available and this functions in a similar man- 
ner to that described for the main Assembly Hall 
but, owing to the design of the removable seating 
each chair is provided with a clip-on metal 
case accommodating four headphone jack sockets, 
each being fitted with a coloured disc, and each 
connected to one of the four language amplifiers. 

Each of the microphones in the Assembly Hall has a 
separate single-valve pre-amplifier from which the 
signals are selected either at the operator’s control 
panel or from an input selector panel on the main 
rack apparatus before being connected to the input 
of a buffer amplifier. This latter amplifier is provided 
in duplicate—as are the D.C. power units. A third 


buffer amplifier is provided for connecting tape, wire 
or disc recorders and can, naturally, be employed for 
play-back of recordings. 

The output of the buffer amplifiers is taken to 
another control panel on the rack apparatus to enable 
G.P.O.-type tie lines to be used for receiving pro- 
grammes from, or transmitting to, places beyond the 
confines of Church House. After selection of the 
required buffer amplifier, in which the required tone 
correction is applied, the signals are amplified by 
four identical power amplifiers; two of these are 
associated with the low-level distribution loudspeakers 
in the body of the Assembly Hall, the third is used for 
feeding the loudspeakers in the gallery, and the fourth 
for energizing the subsidiary loudspeaker circuits. 

The system of speech reinforcement available in 
these halls is based on the principles evolved and 
incorporated by Tannoy Products (Sound Rentals, 
Ltd.), for the new House of Commons, the House of 
Lords and the new Legislative Assembly, New Delhi 


Manufacturers Products 


New Equipment and Accessories for Radio and Electronics 


Variable Mains Trans- 


formers 

NEW range of ten variable 

transformers, built on the auto- 
transformer principle and fitted with 
graduated and knobs, has 
been announced by Philips Electri- 
cal, Ltd., of Century House, Shaf- 
tesbury Avenue, London, W.C.2 
Each model is designed for a par- 
ticular output in the range 130VA to 
2,080VA, and can be supplied either 
is a bench type or as a type for 
building into an existing installa- 
tion. In all models the secondary, 
1 output, voltage can be varied 
rom zero to 20 per cent above the 
nominal primary voltage. 


scales 


Unspillable Accumulator 
ha the new Exide 2-V cell, type 
LPM4, designed principally for 
use in ‘‘ walkie-talkie’’ apparatus, 
special precautions have been taken 
to prevent spillage of acid. The 
separators between the plates are 
constructed of a highly absorbent 
wood-fibre material that reduces the 
quantity of freely mobile acid in the 
ell, whilst the lid has been designed 
prevent the free acid from escap- 
ing even when the cell is inverted. 
Another feature is the polystyrene 
container, which remains unaffected 
1y wide variations of temperature 
ind ensures a long life for the cell 
even under tropical conditions. The 
capacity of the LPMy is 30 ampere 
hours, and its charge rate is 2 am 
peres it is made by Chloride Bat 
teries, Ltd Exide Works, Clifton 


junction, near Manchester tion Road, 
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Philips variable transformer. 


Exide unspillable accumulatcr. 


Magnetic Sound Heads 


OLE pieces cylindrically ground 
flush with the end caps are 
feature of the tape recording heads iS 25077 
produced by Bradmatic, Ltd., Sta 
Aston, Birmingham, 6, 


ind it is claimed that this method 
of construction produces less wear 
in the edges of the tape. 

[wo types are available, 5RP for 
combined recording and playback, 
ind 5E for erasure; the price is 
{3 5s each. The heads are revers 
ible so that both gaps can be used 
to extend the life of the head. Bias 
ind erase frequencies of 30 to 45 
ke/s are recommended and _ the 
vindings are of the high-impedance 
type. Adjustment is provided in 
both horizontal and vertical planes 
and the heads are quickly detach 
ible without unsoldering conne< 
tions. 

In the range of tape recording 
heads recently introduced by Phi- 
delity Magnetic Products, Ltd., 
65-66, Chancery Lane, London, 
W.C.2, the windings are of low im- 
pedance and the mounting is de 
signed for single-screw fixing. * 
following types are available: Typx 
SA (£3 6s 6d) dual-purpose record 
and playback, gap o.oorin; Type 
SE (£3 4s 6d) supersonic erase head 
gap o.oo5in; Type SR (£3 10s) 
recording head with separate audio 
ind bias windings, gap o.oorin 
rype SP (£3 13s 6d) special record 
ing head, gap 0.00025in. 

Half track (fin wide) heads can 
be supplied at 10s extra in each case. 


Correction 

In a note on the Belclere minia- 
ture transformer (January issue) the 
impedance ratio was wrongly given 
As can be seen from thr 
turns ratio, this should have been 
2,500 °1, 
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Television Pirates 


I SEE that there is quite a to-do in 
the columns of some newspapers 
about the number of television 
viewers whom the G.P.O. alleges 
have not taken out licences. All the 
hoary and futile old remedies which 
were trotted out years ago to check 
mate ‘‘ sound pirates are being 
brought forward once more. Nigh 
on eighteen years ago, on April 21st, 
1933, I pointed out in these columns 
how futile they were It is the 
peremptory demand for forty shill 
ngs in a lump sum that makes 
criminals of otherwise honest citi- 
zens, most of whom get their tele- 
vision sets on ‘‘easy terms.”’ If 
the P.M.G. had the courage to 
declare an amnesty for all offenders 
and to issue to every viewer a card 
on which a tenpenny, or even a 
shilling, stamp could be stuck every 
week the response would be immedi- 
ite. Would the football pools enjoy 
the success they do if their pro- 
moters peremptorily demanded that 
their patrons put down a year’s *‘ in 
vestments’ in a lump sum ? 


Speed of an Electric 
Current 


NV ANY people imagine that an 
electric current moves with 
almost incredible speed in an ordin- 
ary circuit. There is, in fact, much 
confusion in the average mind about 
the difference between the speed ot 
an electron when it crawls along an 
ordinary circuit and when, like the 
man on the flying trapeze, it flies 
through the air—or at any rate the 
inside of one of the ‘‘tron’’ family 
—with the greatest of ease, urged 
on by accelerating electrodes and all 
that. The whole matter is, in its way, 
as interesting as the difference be 


Incredulous astonishment. 


By FREE GRID 


tween an e.m.f. and a p.d. 
which ‘‘Cathode Ray’’ was 
discussing recently. 

Many years ago (December, 
1943) I stated to you on very 
good authority (Morecroft) 
that the speed of an ordinary 
electric current, whether it be 
propelled by a wer station 
or a humble torch battery, 
worked out at about walking 

in other words, 

-h. No technical 
pundit contradicted me; in 
ay my statement subse- 
quently received favourable 
comment from ‘ Diallist ’ 
(February, 1944). 

This slow speed means that 
in the case of the ordinary 
50-cycle mains supply the 
electrons in a lamp filament would 
never leave it, but merely 
shuffle backwards and forwards a 
distance of about half an inch, 
and as for the electrons in a 
television aerial, why, they hardly 
have time to move at all, so slow is 
their speed in comparison with the 
tremendous sequential rapidity of 
the directionally alternating shoves 
which they receive. 

My whole interest in this matter 
was aroused again when I read in 
W.W. (page 6, Jannary issue) that 
electrical impulses travel along the 
nerves of our bodies at about 80-100 
metres per sec, or 200 m.p.h. 
When I first read this my eyebrows 
went up in incredulous astonish- 
ment to such an extent that they 
pushed my bowler hat off, as for the 
moment I imagined this to be the 
actual electron speed. 


A Red Letter Day 
AGIOLOGY is a subject usually 
ignored by this august journal, 

not because it is improper or 

has anything to do with 
mothers-in-law, as the less 
learned of you might think, 
for it isn’t and it doesn’t. 
The reason for its neglect 
might, to superficial think- 
ers, seem to be that it has 
little to do with ‘‘ Radio, 
Television and Electronics,’’ 
to quote the words on the 
cover of W.W 

Hagiology, which literally 
means the study of holiness 
in practice deals with the 
saints and their works, and 
so is often referred to by the 
more particularized word 
hagiography. Now cynics 
might say that its connec 
tion with wireless seems 
almost as tenuous as the 
ether, but I hope to rout 
them as the Israelites routed 
the hosts of Midian. 


Septembér 29th. 


[he reason for my discussing this 
subject in W.W. is that I am seek- 
ing a patron saint of wireless, for it 
is high time that we had one like 
other professions and_ industries 
such as the medical profession (St. 
Luke) and the motor industry (St. 
Christopher). I feel all the more 
strongly about this now that the 
craze is growing among garages and 
car-accessory dealers for selling 
plaques of St. Christopher, the 
patron saint of travellers, for 
bolting on to the radiator of a 
car, 

[The question is, of course, who 
can we choose to be the patron saint 
of wireless, and that is where you 
hagiologists and hagiographers may 
be able to help, for I have several 
ecclesiastical—and at least one epi- 
scopal—readers of this page. First 
we must decide whether we are 
going to emphasize the entertain 
ment or the communications side of 
wireless. I feel it should be the lat 
ter. The obvious choice is, there 
fore, St. Michael, the archangel, for 
does not the word angel mean a 
messenger, and are not all other 
ingels—including Gabriel, whom the 
Pope has proclaimed protestor of 
radio communication — invariably 
coupled with his name ? 

With regard to an emblem for use 
on our sets, let us adopt something 
simple, striking and easily recog- 
nized, namely, a michaelmas daisy, 
and let us set aside September 29th 
each year for the opening of the 
National Radio Exihibition at Earls 
Court which, under the name of 
Michael-Mecca, might become as 
well-known as the old Radiolympia 
But there is need for haste in the 
matter if we do not wish to see our 
profession and industry lapse into 
paganism, as it well may if the re- 
cent suggestion is carried out of 
adopting “‘ Hermes, the messenger of 
the gods,’’ as the symbol of the 
radio industry. 
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LETTERS TO 


THE EDITOR | 


The Editor does not necessarily endorse the 


opinions expressed by his correspondents. 


Beveridge Report 


HE B.B.C. monopoly of originat- 
ing programmes is fundamental. 
Relay service licences forbid the 
organization of programmes and the 
Beveridge report recommends that 
this condition should continue (38). 
Is it not, therefore, somewhat in- 
comsistent to propose (33) that 
licences might be issued to approved 
public authorities or voluntary or- 
ganizations to establish their own 
local stations? It is true that this 
proposal is only put forward for 
extra-high-frequency channels, but 
that does not alter the fact that it 
would be driving a tank through the 
B.B.C. monopoly. 
HUGH 
N.W.2 


TILLY. 


London 


\ THY all this fuss in the ‘‘ Re- 

port of the Broadcasting Com- 
mittee, 1949,’’ about television in 
the cinema? Can anyone tell me 
why a Committee whose terms of 
reference are confined to broadcast- 
ing should concern themselves with 
matters that relate to point-to-point 
radio communications? As I see it, 
the Postmaster-General alone is em- 
powered to say whether a cinema 
firm shall be granted a licence to 
transmit pictures by radio for public 
showing in its theatres. That has 
nothing to do with broadcasting ; no 
more, in fact, than has the transmis- 
sion of radio pictures for publication 
in newspapers 


*RADIOPHARE.” 


Thorn Needles 


CCEPTING the statement that 
the six illustrations in Mr. 
Pollock’s article in the December, 
1950, issue are to the same magnifi- 
cation and that the sapphire in Fig. 
1 has in fact a point radius of 
0.0025in, then it is surely futile to 
consider high-fidelity reproduction 
with a point that can only trace a 
standard modulated groove about as 
well as a pea in a roulette wheel. 

I would not contradict the fact 
that ‘‘ miniature thorns’’ cause less 
wear than harder points, or that 
they produce quite a nice noise from 
a record, but I have yet to experi- 
ence accurate reproduction of the 
recorded sound using such a point. 

C. E. WATTS. 

Sunbury-on-Thames. 


HAVE read with interest A. M 


Pollock’s article, ** Thorn 
Gramophone Needles,’’ in the 
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December, 1950, issue. There are 
various statements in the article 
which | cannot reconcile with ex- 
periments which | have performed 
using thorn styli. 

It is assumed that the photographs 
illustrating the article are all repro- 
duced to the same scale of magnifi 
cation, and that the sapphire stylus 
is, in fact, 0.o025in tip radius. Use 
of this reproduction as the standard 
indicates that the photomicrographs 
are of the order of x50 diameters 
magnification. 

From this it is deduced that the 
point of Fig. 2 is o.ooo6in radius, 
with a probable error of o.ooo1in. 
The average included angle of the 
styli shown is 20 degrees, and this 
will give a length of approximat ly 
0.2in for the ‘‘cone’’ of the stylus, 
assuming the rondel is 1/16in dia 
meter (or jin long in the case of 
miniature thorns of 0.036in to 
0.040in diameter). 

Referring to Fig. 3, the dimen 
sions (as far as I can measure) of 
the tip are 0.o012in radius; the bot 
tom appears to be slightly rounded 
and would probably be a snug fit in 
the bottom of a modern recording 

Fig. 4 shows an apparent dimen 
sion of 0.0016in radius, which is not 
very much bigger than Fig. 3. 

It has been my experience that a 
thorn stylus wears itself to the full 
dimensions of the groove in a very 
short period of time—considerably 
less than the playing time of a 12in 
record. The top groove width of a 


standard 78-r.p.m. record is 0.006in, | 


and I would therefore have expected 


the photomicrographs to have shown | 


results similar to this. 

I must mention, in passing, that 
I have been unable consistently to 
obtain a tip of less than o.oo2in 
radius, even using the finest grade 
of sandpaper, and attempting to use 
a diamond-loaded lap only resulted 
in the 
would be interested to know how 
Mr. Pollock manages to grind such 
a fine point, and how 
are necessary before the 
judged to be satisfactory 

It is a well-known fact that if 
the stylus point is smaller than the 
bottom radius of the groove, the | 
point will skate along the bottom of 
the groove and give rise to quite a 
lot of distortion and increased sur- 
face noise. Mr. Pollock’s statement 
that ‘‘the principal difference is a | 
slight change in the pitch or quality | 
of surface noise, but little in the 
amount ’’ when speaking of response 
of thorn against sapphire, bears out | 
the statement, because if the pitch ! 


thorn is 


lap becoming choked. I | 


many attempts | 


MODEL 1.101 


12 Watt 
High Fidelity 
AMPLIFIER 


This latest Trix model is a 
versatile high fidelity amplifier 
suitable for numerous applications. 
It incorporates special twin channel 
tone compensation circuits with 
controls for bass and treble boost, 
and push-pull output stage with 
inverse feedback, thus providing 
exceptional quality of reproduction. 


Separate input sockets are fitted 
for gramophone pick-up, micro- 
phone and radio inputs with 
appropriate selector switch on the 
front panel. 


A socket is also incorporated for 
H.T. and L.T. supply to feed an 
external mixer or radio feeder unit. 


LONG-PLAYING RECORDS 


The T.101 gives superb results 
with “long playing’ records as 
well as standard types. 


The output is high impedance, 
allowing several external speakers 
to be connected, on long lines 
without loss of power. 


Full details of this amplifier and 
other models in the large Trix range 
of Sound Equipment available on re- 
quest. Send for latest catalogues and 


price lists. 


THE TRIX ELECTRICAL CO. LTD. 
1-S Mach: Phice, Toctwnham Court Road, 
Lonion, W.1. Phone: MUSeum 5617 
Grams & Cables: “‘Trixadio, Wesdo, London.” 
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LETTERS 


of surface noise can be detected it 
means that there is some resonance 
in the system, and if the pitch of this 
resonance changes on replacing the 
stylus it must be connected with the 
mechanical system of the pickup. 
[ have found that trying to play a 
78 r.p.m. record with a o.oorin tip 
radius stylus often results in a high- 
pitched whistle, due to (a) the stylus 
skating along the bottom of the 
groove, and (b) the increased com- 
pliance between the stylus tip and 
the record groove lowering the 
resonant trequency. 

It is common knowledge that the 
bottom radius of the groove is much 
‘rougher’’ than the side walls, and 
for that reason the dimensions of 
styli are such that contact is not 
made with the bottom but only with 
the sides of the groove. A test was 
made, using the unmodulated 
grooves of the H.M.V. test records 
an increase in noise level of between 
6 to 8 db was observed when ,a 
0.0025in tip radius stylus was rt 
placed by one of 0.oo1in 

\ resonance at 5 to 8 kc/s, with 
a sharp cut-off above it, gives bril- 
liance often mistaken for extended 
top response, and whilst I am the 
first to subscribe to the opinion that 
the final criteria of performance of 
any reproducing device must be the 
aural results, a very good guide as 
to what results may be expected can 
be obtained from performance curves 
of the equipment, particularly fre- 
quenc y re sponse and distortion 
curves. It would be very interesting 
to have these performance figures 
of the pickup using both a sap 
phire and thorn stylus.. If Mr. Pol 
unable to | these 
measurements himself, é be 
very pleased to put the facilities of 
my laboratory at his disposal. 

STANLEY KELLY. 
Enfield, Middx 


lock is 


Beginnings of Radar 


g° long as your contributor ‘‘ Free 
J Grid’’ confines himself to the 
realms of fantasy in his well known 
and inimitable manner your readers 
can be trusted to look after them- 
selves: they know when their legs 
ire being pulled. But we have come 
to trust his accuracy (and memory) 
when he is dealing with facts. Surely 
he slipped up badly in your Decem- 
ber, 1950, issue where he said, in 
dealing with the origin of radar, 
that the N.P.L. used radio waves to 
find the position of meteorological 
balloons in 1928. In Wiyeless World 
for March, 1945, Dr. R. L. Smith- 
Rose (who should know something 
about that) said ‘‘there was still 
lacking at the beginning of the 1930 
decade a_ satisfactory practical 
demonstration that the reflection or 
scattering of radio waves from an 


object such as a ship oy 


k aircrait was 
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TO THE EDITOR 


of a sufficiently high order to be 
detected.”’ 

** Free Grid’’ can hardly plead he 
was using ‘‘radiolocation’’ in the 
modern sense to describe both echo 
and non-echo systems. 


Nottingham. J. A. WALKER. 


Television Visor 
G. HARRISON (your Decem 


ber issue) may be interested to 


know that the pinhole disc (which 
is of course what he constructed) 
often used by practitioners who exa 
mine eyes to investigate the possi 
bility of improving the sight 

In principle the pinhole disc in 
front of the eye may be likened t 
a pinhole camera, the pinhole reduc 
ing the size of the blur circles and 
thus giving better definition. There 
is a critical size of hole where the 
reduction in illumination causes a 
loss of definition rather than a 
gain. Possibly it is this lack of illu- 
mination in home pictures that 
limits the use of the pinhole 

In Mr. Harrison’s case it sounds 
as if he has a slight optical error 
and consequently the pinhole helps 
to cut down the size of blur circle 
produced. From his comment that 
he prefers to view blue to red, I 
would say that basically he is long- 
sighted. Blue is refracted more than 
red by an optical system and const 
quently blues are seen better by an 
eye that is long-sighted 
better by an eye that 
sighted, This fact is used in a sight- 
testing instrument known as _ the 
Duochrome test 

The size of pupil (or iris mecha 
nism) is controlled by reflex action 
The light reflex causes the pupil to 
become smaller in high illumination 
and larger in low illumination. It 
is never, however, a fixed size since 
as the eye adapts itself to the pre- 
vailing condition of illumination, so 
the pupil size varies, normally be 
coming slightly larger with time. 

One other thing that may govern 
he definition of the picture is that 
the eye is not a _ perfect optical 
system. Consequently it suffers from 
aberrations. These are greater when 
the aperture is large 

If Mr. Harrison is interested in 
the subject he will find an excellent 
description of the pinhole i 
cham’s ‘“‘ Optics’’ and 
tions of the eye in Emsley’ 
Optics - 

F.S.M.C. (Hons.). 


E.H.F. Broadcasting 


JOUR correspondent R. C. Bur- 
nell asks in the January issue 

for lots of a.m. broadcasting on 
e.h.f.’’ This may be satisfactory if 
one is situated, as he is, some 18 
miles from the transmitter. At 57 
miles a.m. is very inferior, especially 


in signal-to-noise ratio. 


continued 


I note that Mr. Burnell finds the 
a.m. signal to be the stronger. This 
is strange, as the relative powers of 
the transmitters are similar. As a 
deviation of 75 kc/s is used there 
should be some five times the audio 
voltage available from his demodu- 
lator. 

If an unlimited number of low- 
power transmitters are used the 
“‘land line considerations’’ which 
limit the quality of transmission at 
present will be so multiplied as to be 
an insuperable barrier to real fidel 
ity. Surely the answer in e.h.f. 
broadcasting is to have a few f.m. 
stations, which, by virtue of their 
superior system of modulation, will 
give complete coverage of the 
country. 

There are no additional compli 
cations to f.m. receivers worth men- 
tioning, and with the development 
of ‘‘know how’’ in this branch of 
the art I have no doubt they will 
become as docile as any a.m. re- 
ceiver F. A. RUDDLE. 

Reading, Berks. 


E.H.F. Communications 


\ ITH reference to J. 
ley’s letter in the 
1950, Wireless World :— 

It is obvious that Major Arm- 
strong was writing for home can 
sumption and was_ considering 
American practice when he stated 
that ‘*the use of f.m. for police 
communication is universal.’’ Uni- 
versal is perhaps an unfortunate 
choice of adjective. 

The amount of a.m. mobile radio 
telephone equipment manufactured 
in this country may be greater than 
the production of equivalent appara- 
tus for f.m. but, if considered 
together with American production, 
it is very small, and therefore Major 
\rmstrong’s contention is substan- 
tially correct. 

In the British market, the a.m 
system was the first in the mobile 
radio telephone field and, as a 
result, succesful systems were avail- 
able for demonstration to potential 
customers before f.m. systems were 
ready. The performance of the a.m 
systems was satisfactory and was, in 
some cases, enhanced by the tech- 
nique of using comparatively high 
power base station transmitters and 
low sensitivity mobile receivers 
Under these conditions, the advan 
tages of f.m. are not so readily dis 
cernible, since the received field 
strength at the mobile station is so 
high that the ambient noise level is 
unimportant and the improved per 
formance of an f.m. system is less 
noticeable than it is under poor re 
eived signal-to-noise ratio condi 
tions. Also, the comparatively low 
receiver sensitivity tends to set the 
ultimate limit to the smallness of 


R. Brink 
October, 
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the usable signal, whereas receivers 
of the highest sensitivity used for 
mobile applications generally have #& esp Oomse to 
this limit set by the ambient noise 
level, the effect of which must be 
more marked with a.m. than with 


cm Popular request 
In any case, an a.m. system is op 


more expensive and gives less satis- 

factory performance for the follow- | WE illustrate and list a number of popular BULGIN Components which 
reasons: — 

PO te a high | i are at the moment available from stock. Owing to the 

power modulator is required but a )__ g_=uncertainty of delivery of raw materials they may not be 

further stage of high frequency mul- | d 

tiplication is used. } repeated. 

Less power is required for a given . Me A ; UNIT COILS 
r.f. output with a consequent reduc- : : Use withup to .0005.F. variable oer for tuning, *3-30pF. (uuF.) 
tion in size and weight. priowning, _Podding exp. gives S00 Bale LP. 

: 4 we a A | Essent Coil 

F.M. Receiver.—For a given noise : List range | pF Descrip- 
factor, the minimum useable signal : No. inm | Range* | tiont 
is smaller 

The effect of local interference dis- 
ippears at much smaller distances 
with f.m. than with a.m. 

Screening of the electrical system 
of the vehicle is unnecessary with 
f.m. H. N. GANT. 

Southall, Middx 
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| 0.005,F.+ 
| CPT 
CPA 
1{000-2'500 70-550 | C.P.2_ 


For A range given ; .0005,:F. may be used throughout. 
Fixed capacitor used. 
Both types double-wound. 


8 R.F. INDUCTORS IN ORDER OF INDUCTANCE* 
Type, etc. 


Power-cut Radio 


ha the January issue of Wireless 
World ‘‘Free Grid’’ says he 
would like to see a mains/ battery 
receiver with automatic change-over oy 
to deal with power cuts. I am at List Induct- Self- | << "i da 
the moment listening to a 1939 Pilot | Ne. — 

[Twin Miracle’’ receiver which 
uses a relay circuit in the feed 
system so that the set starts up on 
the battery and switches to the ‘ | ©. 
mains when the rectifier has warmed SW. 144 30.0 mH. | J 350 
up. Should the a.c, (or d.c.) mains * Interpretation of lumped-Z measurement ; not for resonance 
supply fail the relay releases and the calculations ; measured at | Ke’s. 
battery is brought into circuit again. IN ORDER OF INDUCTANCE PER MODEL :— 
I believe there are other sets a 
irranged to do the same thing but | List Henries | dc. | V.* | d.c.Q | Bize 0.A. Fixing 
do not know if any one has been put : Ai 
into production since the war. 

I. G. BENBOUGH 

Reading, Berks 
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wiring 


| Holes .150° 
Centres 2] 


Air Traffic Control Records 


a demonstration of the new 

sound recording equipment 
idopted by the Ministry of Civil Ps 
Aviation, and described by you in S 2.0, § 
the September, 1950, issue, the im- S 
pression may have been given that ~~ FN a TRANSFORMERS AF. 
the International Civil Aviation Dj. — Use Ly — soar ano 
Organization were responsible for oy | | 
recommendations concerning the \ L.F.48 | Inter-valve 20-30 | 1:2 | Double-wound, 
peneeainties of conus Sane ee as L.F.49 Microphone | 0.25 | 1:35,70 | Double-wound, 
of recording medium to be j  pettpieee 


24)* wide, 
1)” deep. Holes .150° @ 
| 1}g° high | Centres 2%" 
| | 


[aa 3131 a a) al alata 


Pd Pat Pt gg Pa 
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1500 


< 


joltage- — at current stated, where significant. ¢ ee at: 05. 10,15 
H L.F.93 and 43 are used for tone control, etc 


te 


employed | - sail 
. - . a Taken at | Kc/s and | V.a.c., no d.c., by interpretation of 

I think ~ hould be made ck 3 ‘ lumped impedance (subject to tolerances of + 50%) of pri. or of 

that the I.C.A.O. recommendations effective-pri. Not offered as data for resonance calculations 

on the subject refer only to the pro- + Tolerance + 20%. 

vision of recorders, and do not | Send now for full Catalogue, Lists and Prices, REF. 185/D.W.W., 

stipulate whether or not the record- | price I/- post free 

ing medium shall be incapable of 

being erased or altered without MANUFACTURERS OF RADIO & ELECTRONIC COMPONENTS 


visual evidence of interference 
é EL. BADDELEY, A.F.BULGIN & CO.LTD 
Senior Press Officer, BYE 5, PASS ROAD BARK | NG 


Ministry of Civil Aviation. 
London, W.C.1 
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RANDOM RADIATIONS 


By “ DIALLIST” 


““M” Regions 


It SEEMS THAT I was not quite 
right when in a recent note in these 
columns I attributed the November 
radio blackout to ordinary sunspots 
No less an authority on ionospheric 
conditions than T. W 
sent me some very 


Bennington 
interesting in- 
formation about the real cause. This 
is news to me; and as I expect it 
will be news to many readers as well 
I gladly avail myself of his permis- 
Some of the 
which give rise to 


sion to pass it on 
disturbances 
interference with long-distance radio 
occur when the re are no V isible 
spots, or at any rate none of 
important size, on the sun’s disc. 
rhat they are due to solar activity 
is beyond doubt; nor can it be 
doubted that partic ular regions of 
the sun’s surface are responsible, for 
such disturbances take place 
one of these M *’ 


when 
regions, as they 
are called, is near the central meri- 
cian of the sun. There is peace and 
quiet when the ‘‘M”’ region respon- 
sible has been carried by the sun’s 
ixial rotation to the side away from 
the earth; but the trouble often 
breaks out again when this ‘“‘in- 
visible spot "’ arriy once more on 
the side facing us The November 
disturbance was actually due to the 
fifth return of an ‘‘M’”’ region which 
first made its presence felt in the 
middle of July, 1950 


Times and Seasons 


Blackouts attributal to the 
familiar visible sunspots are usually 
most frequent and most severe r 
the ‘“‘maximum’”’ of one 
eleven-year 
regions, 


cycles These 
however, generally cause 
disturbances after the maximum has 
been passed and when the decline 
towards the minimum is under way 

They may even continue right on to 
the minimum period. Exactly what 


re and at what kind 


veloped both seem s 
of conjecture. Visi 
believed to be great vortices in 
mass of incandescent 

forms the photosphere. Since they 
are not visible it seems likely that 
‘**M”’ regions are indications of dis 
turbances taking place far below the 
surface 
about 


latters 


sunspots 


I would like to know more 


them—and so, I expect 


124 


would readers Do they, for in 
stance, go (as sunspots so often do) 
in pairs of opposite magneti 
polarity ? If so, do they show the 
same queer behaviour as visible sun 
spots? In these the relative posi- 
tions of the poles are always the 
same all through an eleven-year 
cycle, but a reversal takes place in 
the following cycle 


Second Thoughts 


Now THAT [ Have had time to 
digest the revised edition of ‘‘ Letter 
Symbols for Electronic Valves’ 
(B.S.1409: 1950), published by the 
British Standards Institution, I do 
not feel anything like so happy about 
it as I did about the original edition 
of 1947. The 1947 symbols were 
simple, logical, straightforward and 
easily memorized. They were a boon 
tc writers (and readers) of books and 
articles concerning valves, for they 
meant that the same thing or 
property or quality was always de 
noted by the same unmistakable 
symbol. They appeared to offer a 
real hope of a standardization so com- 


~ plete and so satisfactory that it 


would embrace all technical writing 
from the ‘‘ without-tears 
book to the most 
most excruciatingly mathematical 
treatise. Clearly, too, they would 
be of very great value to valve 
manufacturers for the presentation 
in concise form of the nature and 
performance of their products. To 
be really useful, symbols must pro 
vide a genuine short cut to the point 
which the writer wishes to make 
and his reader wants to grasp in 
the shortest time and with the 
least unnecessary mental effort. The 
whole purpose of symbols is defeated 
if they become so numerous that 
considerable effort is needed t 
commit them to one’s memory. 


popul ir 
learned and 


Going Too Far 

Most languages are reasonably easy 
to read or write because their alpha 
bets consist of only some 25-30 
letters. The new edition of ‘‘ Letter 
Symbols for Electronic Valves ’’ lists 
over 100 signs and symbols—and 
that seems to be going too far. It 
would take quite a bit of practice t« 
use them easily and correctly. It is 
stated on the cover that they are in 
tended mainly for use in valve cata 


gues and similar technical litera- 
ture. The words “ similar technical 
literature ’’ mean, presumably, 
other technical matter drawn up and 
issued by radio manufacturers. Even 
so, I very much doubt if they will 
make the reader’s task easy. The 
golden rule of making each symbol 
stand for one thing and one thing 
only has gone by the board. Thus 
m can signify inner metallic coating 
or internal mutual inductance; h, 
heater, hexode or heptode; r, recti- 
fier or internal resistance; s is an 
internal shield, but S (which should 
logically represent an _ external 
shield) is the sensitivity of a photo- 
electric cell or c.r. tube 


Marine Radar Again 
LETTERS FROM SEAFARING readers 
of W.W., who comment on the note 
I wrote some months ago on the use 
and abuse of ships’ radar, continue 
to come in from ports in distant parts 
of the world. Some take me to task 
for having (as they say) stressed the 
accidents due to the mis-use or non- 
use of radar equipment, rather than 
the cases, infinitely larger in 
number, in which accidents were 
avoided by the correct use of the 
radar set. They accuse me of under- 
mining confidence in radar. If I 
gave any such impression, that must 
be due to sheer bad writing on my 
part; for there can be no firmer be- 
liever than I in the efficacy of 
radar as a preventer of disasters at 
sea and in the air—if full use is 
made of it. In marine radar that 
depends very largely on the apprecia- 
tion by navigational officers of its 
possibilities and of the accuracy of 
the information that it supplies. I 
contended that too few navigators 
bothered to familiarize themselves 
with the presentation by 
making it a rule to have the set 
working and to study the screen 
closely either when entering harbour 
or when passing near another ship 
on the open sea in clear weather. 


radar 


Practice Makes Perfect 


My correspondents include both 


navigating and radio officers. Many 
of them, I am glad to say, tell me 
that in their ships clear-weather 
practice with radar regularly takes 
place. Some give thrilling accounts 
of the regular and successful use of 
radar in narrow waters where foul 
weather conditions are frequent 
Some bear out my _ contention, 
telling of senior officers who look on 
radar as just another of those new- 
fangled gadgets, installed to make 
the poor sailor's life more difficult 


Wrrecess Worip, Marcu 1951 


MakcH, 1951 WIRELESS WORLD 


THE NEW 
B. B. C. MONITOR 


LOUDSPEAKER UNIT* 
USES A 


LEAK TL/12 AMPLIFIER 


* B.B.C. Pat. Application No. 24528/49 


Enquiries for this 


equipment are invited 


from overseas broadcasting 
and recording companies 


and film studios. 


Professional and home applications of the TL/I2 amplifier and the new RC/PA/U 
pre-amplifier are described in a new booklet, W/U, available shortly from your 
dealer or from us. 


H. J. LEAK & CO. LTD. (Est. 1934), Brunel Rd., Westway Factory Estate, Acton, W.3 


Phone : SHEpherds Bush 11734 Telegrams : Sinusoidal, Ealux, London Foreign : Sinusoidal, London 


Wrretess WorLD Marcu, 1951 


MORRIS & CO. (RADIO) LTD. 


LONG RANGE TELEVISOR KITS FOR— 


LONDON & BIRMINGHAM MODELS STILL AVAILABLE 


USING VCR97 £17 » Fx O INCLUDING TUBE 


(CARRIAGE & PACKING 15/-) 


As is usual in Premier Kits every single item down to the last Bolt and Nut is supplied. 
All chassis are punched and layout diagrams and theoretical circuits are included. 


FIVE EASY-TO-ASSEMBLE KITS ARE SUPPLIED :— 


VISION RECEIVER with valves, carriage 2/6 
SOUND RECEIVER with valves, carriage 2/6 
TIME BASE with vaives, carriage 2/6 

POWER SUPPLY UNIT with valves, carriage 5/- 
TUBE ASSEMBLY, carriage and packing 2/6 


This unit includes the VCR97 Tube, Tube Fittings and Socket and 
a 6in. P.M. Moving Coil Speaker with closed field for Television. 
Theinstruction book costs 2/6, but is credited i: a Kit for the complete 
Televisor is purchased. 


Any of these Kits may be purchased separately ; in fact, any single 
part can be supplied. A complete priced list of all parts will be 
found in the instruction book. 


20 Valves are used, the coils are all wound and every part is tested. 
All you need to build a complete Television Receiver is a screw- 


driver, a pair of pliers, a soldering iron and the ability to read a 
theoretical diagram. 


The following sensitivity figures prove that the Premier Televisor Kits are 
capable of reception at greater distances than any other standard commercial 
kit or receiver whether T.R.F. or Superhet. 

VISION RECEIVER. 
Sensitivity  ... a ... 25uV. for 15V. peak to peak measured at the 

Anode of the Video Vaive. 
} Sound Rejection “ .-. Better than 40 db. 
. y h 

“ELECTROSTATIC” Adjacent Sound Rejection Midiand Model. Better than 50 db 
CONSTRUCTION SOUND RECEIVER. 


BOOK 2/6 Sensitivity ... ron «. 20uV. Vision Rejection, better than 50 db. 


NEW PRE-AMPLIFIER FOR FRINGE RECEPTION AREAS 


Conversion to the Scottish Frequency 
will only be a matter of Coil alteration. 
Free details will be available when the We can supply the complete kit of parts to make this wide band width Pre- 

frequency is announced Amplifier using 2-717A Pentodes. For use with Televisors able to supply 
130v. 20 mA., H.T. and 6°3v., *3 amps. L.T. 


Completely screened. Includes valves, chassis, diagrams, etc. 27/6 


SEPARATE POWER SUPPLY UNIT KIT IF REQUIRED. 
(REQUIRED BY BOTH PREMIER KITS) 


When ordering Televisor or Pre-Amplifier Kits 


PLEASE STATE IF THE LONDON, BIRMINGHAM OR HOLME MOSS 
MODEL IS REQUIRED 


CALLERS TO 
207, EDGWARE RD., W.2 Phone : AMBassador 4033 (Open till 6 p.m, Saturdays) 


AND 152-153, FLEET STREET, E£.C.4 Phone : CENtral 2833 


Terms of Business : Cash with order or C.O.D. over £1. Send 6d. Stamp for list 
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MORRIS & CO. (RADIO) LTD 


HOLME MOSS—ARE NOW AVAILABLE 


USING 9" OR 12" MAGNETIC CR. TUBES 


, *@ including all parts, valves and loud- 
£19°19°0 speaker, but excluding C.R. TUBE 


(Carriage and Packing 15,-) 


CIRCUIT DETAILS 


The Vision Receiver consists of 4 R.F. 
stages (EF54’s) which are followed by a Diode 
Detector and Noise Limiter (6H6) which is 
directly coupled to the Video valve (EF54). 
Complete Kit with valves, £3/16/0. 

Carriage and packing 2/6. 


The Sound Receiver comprises 3 R.F. stages 
(6SH7's) followed by a Double Diode Triode 
(6Q7), which acts as Detector and L.F. 
Amplifier. A Noise Limiter (EA50) is 
also incorporated. The output valve (6V6) 
drives a 10in. P.M. Moving Coil Speaker with 
closed field magnet, which is included in the 
time Base Kit. 

Complete Kit with valves, £3/1/0. 

Carriage and packing 2/6. 


The Time Bases employ blocking oscii- 
lators on both Line (6SH7 and 807), and Frame 
(VRI37 and 6V6). £.H.T. (Non-lethal) is 
taken from the Line Output Transformer 
through a voltage doubler employing two 
valves (VUIII). The Sync separators are 6H6 
and 6V6. 


Permanent Magnet Focusing. 
Complete Kit with valves, £8/5/6. 
Carriage and packing 5/-. 


The Power Supply is from a double-wound 
mains transformer completely isolating the “MAGNETIC” 


receiver from the mains. The H.T. Rectifier CONSTRUCTION BOOK 
is a 5U4G. 


Complete Kit with valves, £4/16/6. 
Carriage and packing 5/-. 


EACH KIT OR INDIVIDUAL PART AVAILABLE SEPARATELY 


WELL MADE WALNUT FINISH 
PEDESTAL CABINETS 
ARE AVAILABLE FROM STOCK 


6in. TUBE KIT £5. 10. 0 CARRIAGE 
te % » & 15.0 & PACKING 
i2im, £8. 8.0 7/6 


ALL POST ORDERS TO OUR NEW FACTORY AT 
740 HIGH RD., TOTTENHAM, N.17. TOTTENHAM 537! 
TERMS OF BUSINESS, CASH WITH ORDER, OR C.O.D. OVER fi. 


BUILD A PROFESSIONAL 
AT LESS THAN HALF TODAY’S PRICE 


Two modern receiver kits are available. 
Bakelite Cases, size I2in. x Sin. x 6in. 


Each Kit is complete in every detail, nothing has to be made or improvised. 
They are for use on 200-250 voit mains and both A.C. and Universal Models can be supplied 


struction very simple 


A three-valve, plus rectifier, 


Wiretess Wor_p 


MORRIS & CO 


(RADIO) LTD. 


T.R.F 


The Dials are illuminated, and the receivers present an attractive appearance. 


T R F Vaive line up:— 

6K7 H.F Pentode. 

6SH7 Detector 

CV15S1I0 Beam Power Output in the A.C. model 


The A.C.'D.C. Output Valve is 12A6. Both use 
Metal Rectifiers. 


Waveband coverage is for the Medium and 


Long bands 


Price £4/19/6. (Carriage and packing 2/6.) 
With Walnut or Ivory Cabinet. 


MOVING COIL METERS. 
Ail ~ we outside diameter 
50 mA ... 8 
20 amp 
20v. 
500 microamps 
All 34:n. outside diameter. 

covcese 08/88 30 mA 106 


500 microamps 19 6 


8/6 
Tesneneeneee meters: 2}in. outside diameter 
amp. 5/- .5 amp. 5- 
3tin. Zamp. ... 8 
Electrostatic ditto, 5K, Ain. 


50 - 
METAL RECTIFIERS. 
Bridge type: 
2/- 6v. | am 


Pp. 
8/- 12 v. 4 amp 

260 v. 30 mA C.T. 4/- 300 v. 75 mA 
E.H.T. Pencil Type: 
Output 650 v. t mA, 4/7 each. 

1,000 v. | mA, 6/- each. 
Outputs given are half wave. Two of either 
Rectifiers can be used in voltage doubling. 


Half wave: 


CRYSTAL MICROPHONE. 
An entirely insulated crystal microphone which 
can be safely used on A.C./D.C. amplifiers. 
High impedance. No background noise, really 
natural tone. The ideal Mike for tape, wire and 
disc recording and sound projectors. Price 
22 6. (Price error in previous issue.) 
R.107 RECEIVERS in partly dismantled con- 
dition. A wonderful spares investment for 
R.107 owners, 50/- each. Only available to 
callers. 


POWER pag y input 200-250 v., 50 cycles. 
Output 330 v. 60 mA, 6.3 v. 2-3 amp. and 6.3 
v. .3 amp. for 6X5 rectifier. Mounted on 
metal chassis approx. 6 x 6in., fully smoothed, 
19/6 each; 6X5 rectifier, 5/- each. 


WELDING OR GROUND HEATING 
TRANSFORMERS. input 230 v. Output 
15 v. 60 amp. Tapped at 14-13.5-13 v. 4 > 
7 x 6in. Weight approx. S0ib. Price 55/- 
Carriage and packing, !5/-. 


SUPER QUALITY TELEVISION MAGNI- 
FYING LENS. To suit Sin., 6in. or 7in. tubes. 
increase picture size considerably, 25/- each. 
E. H.T. TRANSFORMER. Output 1,000 v 
at | mA, with two 4 v. 1.5 amp. L.T.s. In 
power supply this will give an output of 1,500 v 
halfwave or 2,500 v. fullwave. Price 176. 


ALL POST ORDERS TO OUR NEW FACTORY AT 
740, HIGH ROAD, TOTTENHAM, N.17. 
or C.O.D. over £1 


Terms of Business: 


PORTABLE L.S. CABINETS. 

To take !0in. Speaker. Internal measure- 
ments I6tin. x I3}fin. x Sfin. There is also a 
small compartment [6fin. x Stin. x 2fih. at 
the top for Cables, etc. 

This is an ideal Cabinet in which to construct a 
portable amplifier, and a chassis specially made 
to fit the Cabinet can be supplied if required 


CABINET 
106 
Carriage and 
Packing 2/6 


CHASSIS 
to fit size 
164in. Stin 
2in. deep. 

66 


NEW A.C. ALL-WAVE SUPERHET KIT. 
7 valves gt — for 200-250 v. 40-60 


cycles A.C. 
3. 6-52, 51-190, 190-540 and 900- 


4 es, 

2,100 metres 

Pick-up input. Uses 6K7, 6K8, 6K7, 6B8, 6/5 and 
two 6V6 in push-pull, giving an output of 10 
watts. 

Specially designed O.P. transformer to match 
6V6s to 3 and I'S ohm speakers. 

Negative feedback is applied over 3 stages 
giving a high wuts \ neaee Tone control 
is incorporated, £14/5, 


Also available for A.C./D.C. mains. 
tion as above except that valve 
6K7, 6K8, 6K7, 6Q7, 6/7, 
Kit form at £13810. 


Specifica- 
line-up is 


Cash with Order, 


LOOKING RADIO 


and a four-valve plus rectifier superhet. 


Easy to follow, point-to-point diagrams are supplied, making con- 


| To charge 12 v. accumulator at | amp., 27/6. 


two KT33C. In } 


Marcu, 1951 


Both are housed in attractive 


SUPERHET Valve line up:— 

6K8, 6K7, 6Q7 and CVISIO Beam Power Output 
in the A.C. Model. 

The A.C./D.C. Output Valve is 12A6. 
use Metal Rectifiers. 
Waveband teil is 
1,000-2,000 m: 


Price £6/19 6. (Carriage and packing 2/6.) 
With Walnut or Ivory Cabinet. 


Both 


16-50, 190-540 and 


P.M. MOVING COIL "aha 
(3 ohm v/c.) 

2}in. Personal dongs = ohm vic.) 

3$in. : Sin. Truvox 

Sin. Rola 6in. Truvox 

Bin. Plessey 10in. Rola ... 

12in. Truvox 

Sin. Truvox in handsome plastic cabinet (cream 

or walnut), 6 x 6in. with v./control, 27/6. 


WILLIAMSON AMPLIFIER KIT. 


We can supply the Kit of Parts for the latest 
version of this famous amplifier complete in 
every detaii for £10/10/- with valves, output and 
mains transformers. 


WILLIAMSON AMPLIFIER OUTPUT 
TRANSFORMERS (to specification, 63/-, 
Mains Transformers, 45/-. 


NEW BABY ALARM KIT. 
A complete Kit of Parts in plastic cabinet to 
construct a device to enable baby’s cries or 
even breathing to be heard in any selected room 
in the house. Consists of a 2-valve amplifier 
(mains operated) with midget telephones which 
are used as microphone and loudspeaker. 
May be left permanently connected. Complete 
with valves, circuit and instructions for 200- 
250 v. A.C. mains, 55/-. 


GRAMOPHONE AMPLIFIER KIT. 
Consists of complete Kit of Parts for a 24 watt 
mains-operated 2-stage Amplifier for use with 
any type of pick-up. Volume and tone controls 
are incorporated. Output impedance is 3 
ohms. 

Cat. No. AMPI47. Price complete, 59/6. 
For 200-250 v. mains with valves and diagrams. 


BATTERY CHARGER KITS. 
All incorporate Meta! Rectifiers. Transformers 
are for use on 200-250 v. 50 cycle mains. 
To charge 6 v. Accumulator at | amp. with 
resistance supplied to charge 2 v., 6. 


To charge 12 v. accumulator at 4 amp. with 
resistance and meter, 75/-. 
METER KIT 
A 500 MICROAMP M/C. 

METER, with separate High Stability, High 
Accuracy, Resistors to measure, 15, 60, 150 and 
600 volts D.C. Scale length I}in., diameter 
2tin. 10/- the complete kit. 


Tottenham 5371 
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MORRIS & CO. (RADIO) LTD. 


CA THODE RA Lf TUBES 


Great Clearance Offer 
OF BRAND NEW & _ PERFECT 


Cathode Ray Tubes & Valves 


O.K. | 
for 


| Dia. in | Focus | etn. | EHT | 
| Ty. 


| inches | | 


Acorn Valves : 


V/M Pentodes CV 1124 
(MSPEN), 4 v. 7-pin 
base, 5/- each, 36/- per 
dozen. 


| VCRSII 


2.75 | 


Wwe oH==N=wuM 
Py We & 


uw 


VCRSI6A 
VCR522 
EMI4/I 


BYvYEvYYNN 


uw 


nn 
mmmzmmzzmmmm 


mmm zmmzmmmmm 
YULEYVURR YY 


v 


| Expmtl. 


| |_Mag 


Output Pentodes. Type 
- Surplus Equi- 


h, 60/- per doz. 
No extra charge for 
matching. 


EHT Rectifiers. 
22/879, 2/6 
20/- per dozen. 


Type 
each, 


Magnetic. Usual price £11/10/- 


surance. 
VCR SI7C C/R Tubes 6} in. Diam. : 
Screen. Excellent for TV, 20/-. 
carriage, packing and insurance 5/- 


40/- per dozen. 


Bayonet Base (Side onm « Out 
put Valves, Type ELSO, 6.3 v., 5/- 
each, 36/- per dozen. 


Miniature Valves CV3830 (XH 1.5), 
2/6 each, 20/- per dozen. 9002, 
9003, 3/6 each. 


og Base (Side Contact) Low 

Noise H.F. Pentode. CVI1I23 
(EFS), (VRI23), 6.3 v., S/- each, 
36/- per dozen. 


Mullard MW 22/3 Television Tubes, Yin. diam, | 
£6/17/6, plus 12/6 carriage, packing and in- 


UHF Oscillators, Type RLI8, 5/- ea., 


To clear, | '!n addition we offer the following tubes (for one 
month only) at the ridiculous price of 5/- each 


| insurance. 


VCR 97 C/R Tubes. Have slight cut-off making 
—- ——— for T/V use, otherwise perfect, 
= each. 


Base 2/6, plus 5/- carriage. packing and 


(preferably to callers only as packing, carriage 


Green/Blue | and insurance amounts to 7/6). Types available. 
Base 2/6, 


ACRI, ACR2, ACR2X, ACRS, ACRI381. 
packing 


i Electrostatic bes Tubes. 
63D/S, Green een. 3KV 
Base 2/6, yr 3 1S/- fi hang insurance 


Typ 
. EXT, ate 


| Thyratrons, Type CV JI4I, 6/6 
each, 50/- per dozen. Type CV 22, 
20/- each. 


| 1-Kilowatt Pentodes. 


Type 86! 
| 20/- (callers only). . 


Output Triodes Type DET S. An excellent replacement for PX25, 10/- 
each, 75/- per dozen. Type P27/500, practically identical with the PX25A, 
10/- each, 75/- per dozen. 


UHF Triodes. Type 7193, 1/6 each, 
12/- per dozen. 


25 watt Pentodes. Type PT 25H. 
4 v. 400 v., 3/- each, 24/- per dozen. 


Transmitting and Soosiel Pur 
Special Offer. Types 80 2, 8308, 876, TOA, 843, 1625, 1616, 4C27, 703A, 
EL266. Any of the son 5/- each. 


Type E1148, 1/6 each, 12/- 


jozen. 
Type CV52, 4/6 each. 


per 


.2A HF Pen- 
todes, 3/- each, 24/- per dozen. 


T.R. Box. Type CVIIS, S/- each. | ARP3 Valves, 13 v. 
Magnetron, CV186, 10/- each. 


TRANSMITTING VALVES 


DME Gig iss seadoaspsane 


SPECIAL OFFER 
—NOW AVAILABLE 


C.R. Tubes, Type ACRI3 
(CV1385). 
without alteration for the VCR97. 


** cut-off,” 


A perfect replacement 


Guaranteed free from 
price 35/-. Send 3d. for latest 
valve list of hundreds of types at 


lowest prices. 


TERMS OF BUSINESS 


Postage and Packing is free for orders over £2 in value unless otherwise stated. Under 
|/- for orders up to 10/- and 1/6 for orders over 10/-. 


this amount, please include 


.O.D. orders cannot be sent under 20/-, 


207, Edgware Rogd is open until 6 p.m. on Saturdays. 


152-153, FLEET STREET, E.0.4. Phone: CENtral 2833—-and st—207, EDGWARE RD., W.2. Phone: AMBassador 4033 


OUR CATALOGUE PRICE 6d. CONTAINS ALL THE NEWEST RADIO EQUIPMENT. 
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TRANSFORMER SNIP 

A Universal replacement by a very 
famous maker. Standard mains 
nput secondaries 350-0-350 at 
80 mA 6.3 tapped at 4 v. 4 amp 
and 4 v. at 3 amps. Special price 
for one month only 13/6 plus 1/- 
post. Note this is a half shrouded 
drop through type 


SPECIAL MATCHING TRANS- 
FORMER 

For matching output valve such as 
the 384, 3V4, 1S4, etc., to normal 
2sin. and 3in. speaker. Size less 
than 1 cubic inch. Ideal for per- 
Price §/- each 
INSTRUMENT RECTIFIER 
Full wave 5 mA. Price 4/6 cach 
12 v. ACCUMULATOR 

25 amp hour, made forthe Admiralty, 
new and unused—in ebonite case, 
10in 10in 
37/6, carriage etc., 
TWO VOLT ACCUMULATORS 
Made for the forces by one ef the 
World 
15 amp hour size approx. 6in 
Ijin. square in ebonite case, 
precharged, only need filling with 
acid, 49 each, plus 9d. post and 
nsurance. Six or more post free 


sonnel sets 


size 4\in Price 


5/6 


most famous firms in the 


EX-ROYAL NAVY SOUND 
POWERED TELEPHONE 
These require no batteries, and will 
go for long periods without atten- 
Complete with 
which a high 
pitched note, casily heard above any 
other noise. Also fitted with an 
indicator lamp 
situations can be 
the sounder, or several 
‘phones are together, will 
indicate which one is being called 
Size 7jin 9in wall 
mounting, designed for ships use, 
but equally home, 
office, warchouse, garage, 
etc., etc. Price 376 each, plus 
3,6 carriage 


tion. 
and sounder 


generator 
gives 


which in quiet 
used instead of 
where 


used 


7hin., 


suitable for 
factory, 


METER FOR A.C, CURRENT 


In all probability you have very often needed 
a meter to measure A.C. current. Due again to 
Government surplus, we are able to offer such 
a meter. It is a 2}in. movement, in bakelite 
case flush mounting. It reads 0-9 amps and 
is suitable for either A.C. or D.C. work. On 
checking A.C. current we found the accuracy 
compared very favourably with an expensive 
instrument. We have only a limited quantity 
of these, price 12/6 each. 


POWER PACK FOR ALL-DRY RECEIVERS 


Output 90 v. h.t. and 7.5 v. Lt. using metal rectifiers. Fitted into a 
bakelite case size only 3} 2? 1} complete with flex and mains 
input plug. Sui.able for A.C. or D.C. mains. Price 19/6. 


Ee 


SENTERCEL METAL RECTIFIER 


Type MRI. 60 mA at 115 v. useful for valve replacements, etc. metal. 
Limited quantities, 4/6 each. 230 v.-—80 mA, type 5/6. 


3 PIN PLUG AND SOCKET 
Very useful 
pick-ups, extension loudspeakers, etc 
can offer this at a really knock-out price, namely 
8d. per pair. 


SUPPRESSOR 


The multiple condenser 
is designed and made 


illustrated 
to suppress 


the sparks caused by devices such as 
vacuum cleaners, hair driers, motors, 
which cause interference with radio and television. 


Our price 1/6 each. 


HEAVY DUTY STARTER SWITCH 
This is the type fitted in many older motor 
cars, made in fact by the famous ‘‘ O.A.V. Co.” 
This will handle 50 to 100 amps. 
16 each. Bin No. N6AL 


HOT AIR BLOWER 

For drying out instruments, etc. This is an 
attachment which is fitted with a mains operated 

heating element and heat control, it is designed 

to fit on a vacuum cleaner tube at the blowing end of course 


Few only— 


Price 17/6. 

GRAMOPHONE 
ACCESSORIES 

As illustrated to hold needles, etc. 

Price 1/6 each. Similar fitting but 

in the form of a small meta! drawer. 


Price 1/10. 
MIDGET LF. TRANSFORMERS 


By famous maker, type No. M400B size only 1 jin 
jin fin., 465 Ke/s, high “‘Q”’ . Price 12/6 pair 
LF. TRANSFORMERS (Pre-Tuned) 
465 Kec/s, these have very high ‘‘Q.” 
size can with dust cores. 
7 6 pair 


Standard 
Price while they last only 


SLIDLOK FUSES 


15 amp., very latest pattern for mounting on the front of instrument 
panels, etc. Price 1'6 each. 


THIS MONTH’S SNIP 
Due to a very large purchase, we are able to offer you 8 mfd 
600 v. working electrolytic condensers, aluminium can, upright 
mounting, made by one of our most famous Companies. These 
condensers will stand high surge voltages, and the normal list 
price is 7/- each. All are unused, and in perfect working order 
but outside cases may be soiled. Price only 1/9 each or 10/- 
per half dozen. Order by return because obviously once we 
have sold these we shan’t be able to repeat. 


for connecting up gramophone | 
We | 


JUMBO VALVE BASES 
Ceramic 4 pin for transmitting 
valves. Price 3/6 each. 
MONTH’S VALVE SNIP 

Is a very useful Thyratron. These, 
as you probably know, are the 
most interesting of all valves for 
with them you can not only make 
time bases for scopes and tele- 
visors, but you can also use them 
as ultra sensitive relays, rectifiers, 
inverters, frequency changers, elec- 
tronic switches, etc., etc. 

The thyratrons we offer are brand 
new, Government Surplus. It 
will certainly be worth your while 
to get some of these while they are 
cheap. Details are : Heater volts 4, 
heater current 1.75 peak plate 
current 1,000 mA average plate 
current, 200 mA British 5 pin base 
We offer these at 6/6 each or £3 
per dozen. 


ELECTRIC MOTORS 


Solid cast body, well wound, and 
impregnated. Heavy duty con- 
tinuous rating 
1 horse power 
4 horse power 
4 horse power 
Carriage, etc., 7/6. 


| RECEIVER TYPE 21 
| Battery operated superhet covering 


4.2 to 7.5 Mc/s and 19 to 31 Mc’s., 
on 10 metre band, this operates 
as a double superhet. In brand new 


| condition, complete with 9 valves 
| and circuit diagram. 


Price {2's5/- plus 7/6 
insurance and packing. 


RECEIVER 3457 

These cost over £100 each to build, 
they contain 15 valves type EF50 
and one each of VR56, VR55, 
VR92, and 2 of types VR116 and 
VR54. These 
valuable pot’ meters, motors, re- 


Carriage, 


contain a host of 


lays, gear box, and components of 
all descriptions, and in addition they 
contain the famous ‘‘ Pye ” 45 Mc's 
strip. Brand new in 
transit boxes. Price £5/19/6. 


ELECTRON MULTIPLIER 
Type 931A. Direct equivalent of 
the 27M1, can be used for warning 
systems, locating foreign bodies, 
burglar alarms, etc., etc. Com- 
plete with base and a special light- 
proof chamber and resistance net- 
work, Price 27/6 each. 


television 
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ELECTROLYTICS 


450 v 
450 v 
150 v. 
350 v. 
450 v 
500 v 
350 v 
450 v 
500 v 


2 mfd 


wwewnte Nees ee 
~ ~ a 
ABMWmASH HAH AW Ae - 


8 mfd. at 450 v 

16 mfd. at 350 v. 

16 mfd. at 450 v. 
16 mfd. at 350 v. 

16 mfd 16 mfd. at 450 v 

16 mfd 8 mfd. x 24 
mfd. at 450 v ; 

25 mfd 25 mfd. at 200 v v. 

16 mfd. 8 mfd. at 350 v. 

16 mfd 8 mfd. at 500 v. 

250 mfd. at 12 v 

16 mfd 32 mfd. at 350 v. 

12 mfd. at 50 v 


16 mfd.+ 


a 


“Www ea vw 


LESS THAN 
HALF PRICE 


15 amp 
shutte . < d 
switch 

bakelite aoe 
ed surface, 
mounting type, 
made by very 
famous maker, 
made to B.S.S. 
8/6 each. 


STILL AVAILABLE— 

At anon-repeatable price, ti e parts 
for a miniature tuning heert which 
will tune long and medium waves and 
which will not take up much more 
than 1 cubic inch of space. If 
you have planned to build a personal 
set or a tiny radio then here is an 
opportunity not to be missed. For 
only 8/6 we supply a two-gang 
tuning condenser and a pair of 
dust-cored dual-wave coils, ultra 
small but nevertheless very efficient. 
We will also supply free of charge 
circuit diagrams of a battery and a 
mains set using these parts and fur- 
ther, if you care to call, we will gladly 
demonstrate Limited 
stock, so order without delay. 


these sets. 


B7G PLUG 


With hard rubber body, fits into | 


standard B7G valve holders, ideal 
for joining small chassis, etc., 
1/4 each. 


«RO 


ra 4 Orders under £2 add 1/6, under £1 add 1/-. 
items at time of going to press. 


We 


Ks 


| B.B.C, 


WIRELES: WORLD 


*"SCOPES OR 
T.V. SETS 


Type 6 Indicator. 
As specified for the 
Wireless World os- 
cilloscope (reprint 
of data 9d.). Also 
for the ‘* Inexpen- 
sive Televisor’ 
(booklet 1/6), and 
the Mark I Tele- 
visor (Constructors’ 
envelope 2/6). 
These indicators are 


brand new, packed | 
and sealed in manu- | 


facturer’s original 
crates, they con- 
tain VCR 97 Cath- 
ode Ray Tube, 4 
EF50 valves, 3 other 
valves, 
dreds of useful com- 
ponents, including 
wire-wound pots. 
Price is only £3/19/6 
plus carriage and 
packing case 10/-. 


eee 


ONE MORE CHANCE— 


To buy one of our R. & C. boxes (made originally for Government 


Laboratories) for we are fairly certain that they will be all sold before 


Easter. You have needed this in the past and you will continually need 
it in the future. With it you can put resistance into a circuit one ohm at a 
time up to 6,000 ohms. You can also put in ye pe by equally small 
amounts. Further you can put in combinations 0! ce and capacity 
and if you are keen on experimenting you can use the box for both arms 
ofa ~ouuans bridge, for each box four sections that can be used 
separately. The Price is only 19/6, plus 1/6 post. Which is less than the 
cost of the close tolerance resistors. 


A DUAL PURPOSE RECEIVER 


With the R.1155 Com- 
munications Receiver, you 
can either relax to. the 
enjoying the same 
quality as with any good 
receiver, or when the mood 
suits you, you can don head- 
phones and search out the § 
weakest station on your 
favourite band. It is un- 
doubtedly a dual purpose 
receiver. Its frequency range 
is 75 kc/s to 18 mc/s, it uses 
10 valves and is fitted 
in a black crackle 

Made for the 
R.A.F. so obviously 
_robust receiver 


available models as 

delivered from Minis- 

try, unused at £8/19/6, 

used at £6/19/6. We 

have found even the 

unused models o' 

to long storage nee 

certain components 

replacing, and need 

re-aligning and ad- 

justments. We have serviced some of each and can guarantee them 

to be in perfect working order. Price unused £9/19/6 used, £7/19/6. 

If you cannot call to col ect, please include an additional 10/- to cover 

cost of transit case and carriage. his is partly returnable to you if 

and when you return the transit case. The unit which you see-standing 

on top of the R.1155 in the illustration is a combined mains power 

pack, control unit, output stage, and loudspeaker, buying one of these 
will save you having to make any fiddling alterations to your R.1155, 

you simply plug into the mains and your R.1155 is then mains operated, 

and will work right away without modification. The price of this unit 
is £7 and there is no additional carriage charge if it is ordered with an 

R. 1155, otherwise send 2/6 extra. 


List 6d. Closed Wed.—Open All Day Sat. 


» | Mains 


and hun- | 


| you must 


Postable items can be sent C.O.D., additional charge approx. 1/-. 


POWER PACK 
TYPE 392 


This is an extremely useful unit 
which works off A.C. without 
modification giving an output 
of 700 v. D.C. adequately smoothed. 
Here is a list of the components 
contained in the power unit: 
Transformer for 200-250 v. 
50 cycle, with secondaries of 700-0- 
700 v. at 70 mA., 4 v. at 2.5 amps., 
12.5 v. at 1 amp. (Note these 
are Admiralty ratings, the trans- 
formers will stand at least twice 
these figures). Also 2 rectifier valves 
type CV54, 10-watt resistors, 
three 4 mfd. 100 v. condensers. 
L.F. choke, 10 henry 100 mA., 
2 slydlok fuses. The power pack 
is unused and is contained in a 
louvred case size 12in. 5hin. 
x 8hin. Price 67/6. 


«« SNIPERSCOPE ” 


Famous 
used 


wartime ‘“‘cats eye” 
in conjunction with a lens 


| system and h.t. for seeing in the 


dark. This is an infra-red image 
converter cell with a silver caesium 
screen which lights up (like a 


| cathode ray tube) when the electrons 


released by the infra-red strike it. 
It follows that as light from an 
ordinary lamp is rich in infra-red 
these cells will work burglar 
alarms, counting circuits, smoke 
detectors and the hundred and one 
other devices as will the simpler 
type of photo cell. Here then is a 
golden opportunity for some in- 
teresting experiments. Price 9/6 each, 
or six for §2/6. Data will be 
supplied with cells if requested. 


VALVE EQUIVALENTS 
CHARTS AND STOCK 
SHEETS 


At more or less regular intervals 


waste a considerable 
amount of your valuable time either 


| looking for the equivalent of an 


unusual valve or looking to see if 
you have such an equivalent in 
stock. To the best of our knowledge 
no firm has yet produced a really 
good combined valve equivalents 
and stock records book. 
however just com- 

pleted ours and we think they will 
be a great help to all of you who 
repair domestic radios. We have 
had to put a lot of research and 
laborious work into these charts, 
we have tried to include all types 
ancient and modern and all makes. 
We are sure that our efforts have 
not been wasted however, because 
we think that once tried our charts 
will become very popular because 
they will save so much time and 


| all the information will be under one 


cover. We invite you to give these 
charts a trial and if you don’t 
honestly think they will save their 
cost many times over then please 
send them back for credit. The 
price is only 3/6 post free. 


Good stock of all 
Telephone: Ruislip 5780 


PRECISION FQUIPMENT (2) ELECTRON HOUSE, Windmill Hill, RUISLIP MANOR, MIDDX. 


1951 


YOU MUST HAVE THESE! 


INDICATOR UNIT TYPE 62. 
Contains VCR 97 tube, 16 valves 
VR65, 2 VRS4, 2 VR92, and shoals 
of condensers, resistors, potentio- 
meters, etc., etc. The last few to 
clear at ONLY 59/6 (carriage, etc., 
6). 

Also available are some chassis only 
of this indicator (no vaives or tube) 
and they are a really ‘* Happy hunting 
ground "* for components, of which 
there are hundreds of condensers, 
resistors, potentiometers, etc 
ONLY 176 (Carriage 5/-) 


RECEIVER 2573. Part of che 
TR.1196. Covers 4.3-6.7 Mc/s., and 
makes an ideal basis for an all-wave 
superhet. Complete with six valves, 
2 each EF36 and EF39, and | each 
EK32 and EBC33, and modification 
data. ONLY 22/6 (postage, etc., 26). 


OSMOR ALL WAVE COIL 
PACK, recommended for above, 
0 4. 


RECEIVER 18. Part of the TRI8. 
Covers 6-9 Mc/s. and only requires 
normal battery supply to ore. 
Complete with 4. valves 3 
VP23 and | of HL 23DD. ONLY is. : 
(postage, etc., 2/6). Suitable head- 
phones fitted with jack plug. ONLY 
66 (post I/-). 

BATTERY SUPERSEDER. With 
restrictions on the use of zinc 
those H.T. batteries are likely to be 
scarcer. Fit a superseder and forget. 
Operates from a 2 v. accumulator 
and delivers 67 volts at 4.7 ma., 
130 volts at 13-25 ma., also 1.4 v. 
L.T. Originally designed for use 
with Canadian Walkie Talkie equip- 
ment, this American made unit can 
be easily adapted for use on any set, 
and full, illustrated details are 
supplied. ONLY 60/- (postage | 6), 
or with two 2-volt accumulators in 
metal case, 90/- (carriage, etc., 5/-) 


TELESCOPIC AERIALS, extend- 
ing from |5in. to 2" Just pulls 
out of steel tube. Very strong. 
BRAND NEW. ONLY 126 (post- 
age 10d.) 


HEADPHONE AND MICRO- 
PHONE SET. A pair of 4,000 
ohms phones fitted with rubber noise 
excluders, and a high grade carbon 
microphone. BRAND NEW ONLY 
12/6 (postage 10d.) 


RECEIVER 3547. Contains the 
** Pye "’ 45 me/s. |.F. strip, which is 
easily removable, and IS valves: 
EFSO, 3 EB34, 2 SP6I, and | each 
EASO, EBC33, EF36. BRAND NEW 
IN MAKER'S CASES. ONLY 120/-. 


MINIATURE DYNAMOTOR 
UNIT. D.C. input 28 volts at 
1.1 amps. D.C. output 250 volts at 
06 amps. BRAND NEW. ONLY 
12,6 (postage |/-). 


COMMUNICATIONS RECEIVER R.1155 


Another purchase from the Ministry of Supply enables us 
to once again offer this | superlative communications 
receiver at ‘“‘ give away”’ prices. A World Station 
Getter, Na | 10-valve set covers 5 wave ranges: !8.5- 
7.5; Mc 7.5-3.0 Me/s., 1500-600 ke/s., 

200-75 i. and is easily adapted for normal mains use, 
full details being supplied. Prices to suit every pocket, as 
follows : 


Used, good condition, and aerial tested £7 19 6 
Used, good condition, untested ... £6 19 6 
New, in maker’s cases & aerial tested £9 15 0 
Used, good condition, untested, less 

valves... 0 


Carriage in all cases 10/- extra. 


A few R.IISS.N models are also available, which have 
similar wave ranges to above, with the exception of the 
200-75 kc/s. band which is omitted, and a 3.0-1.5 mcs. 
band fitted instead. These are used, but in good condition 
and aerial tested. ONLY £€14/10/- (pius carriage). 


MAKING AN OSCILLOSCOPE ? 


Then you want the INDICATOR UNIT TYPE 6, as re- 
commended for the ‘‘ Wireless World General Purpose 
Oscilloscope.”’ Fitted with 6in. C.R. Tube type VCR 97, 
4 valves EFSO and 3 of EB34. Another purchase from 
the Ministry of Supply enables us to offer these units, 
which are BRAND NEW IN MAKER'S CRATES at ONLY 


_79,6 (carriage 7/6). Constructional data as above supplied 


free with each unit, or available 9d. 


The following component parts are in stock : 
EHT Transformer for VCR 97 tube. 
(postage | /6). 

4v EHT Rectifier, with ceramic base 
(post 

CHOKES 20 h. 80 ma. 


ONLY 30)- 
ONLY 8/6 


ONLY 6/6 (post 9d.). 


AIRCRAFT CLOCKS 


8 day movement and really precision made. Have mounting 
flange, and are ideal for Car, Boat, Workshop, etc. BRAND 
NEW. ONLY 50/- (postage etc. 2/6). 


T.1154 TRANSMITTER OUTPUT UNIT 


The complete Output Section of this famous transmitter 
BRAND NEW IN MAKER’S CARTONS. Contains two 
heavy transmitting condensers, short wave coils, variable 
inductance pre-set tuning mechanism, etc., etc. A “‘ must 
have ”’ for everyone. ONLY 7/6 (Carriage 3/6). 


W.6331 MODULATOR & MIXER 


A very fine ex-Admiralty unit containing 8 valves : | each 
5U4G, SP6!, EB34, 2 of 6J5G, and 3 of P61. Ideal for the 
experimenter. ONLY 22/6 (Carriage etc., 7/6) 


INDICATOR UNIT TYPE 184A. 

Contains two C.R. Tubes a 6in. 

VCR 517 and a 3in. VCR 139, 5 valves 

type EFSO, 3 type EB34, 3 type 

SP61, and 5 diodes EASO. ONLY 
+ (Carriage etc. 12/6). 


RECEIVER TYPE 159. Contains 
4 A. | each EFSO, SP61, EASO 

and a small impulse motor. 
ONLY 11/6 (Postage 1/-) 


RECEIVER 8.3170. Contains 12 
valves, 7 type EFSO, 2 of RL37 
| each ECS52,HVR2,EASO, and a 30mc/s 
1.F. Strip. ONLY A FEW AVAILABLE 
AT 49/6 (Carriage 5/-). 


COMMAND RECEIVER FOR 
100-200 METRES. A 6 valve superhet 
containing all metal valves, 3 of 
12SK7, | of 12K8, I of 12SR7, | of 
12A6. |.Fs 1415 kes. ideal for Trawler 
Bands etc. BRAND NEW ONLY 
59/6, carriage paid. 


PACKARD BELL PRE-AMPLI- 
FIERS. A first class American job 
designed: to increase the output of 
low gain microphones and pick-ups. 
Most efficient. Contains two double 
valves, push pull input, and push pull 
output transformers, a relay, a choke, 
etc., etc. BRAND NEW IN MAKER’S 
CARTONS. ONLY 14/6. (Postage 
1/3) or with 2 spare valves 22/6 
(Postage 1/3). 


INSULATION TESTERS (MEG- 
GERS). Manufactured by Record. 
Readings up to 20 megs. at 500 v. 
pressure. A FEW ONLY AVAILABLE 
AT £8/10/-, carriage paid. 


POWER UNIT TYPE 195. Con- 
verts 24 v. D.C. to 230v. A.C. 
In grey metal case with leather 
carrying handle. ONLY 59/6 (Carriage 
etc. 10-). 


4in. C.R. TUBE VCR 138. Complete 
with holder and mu-metal screen, 
22/6 (Postage etc. 5/-). 


BATTERY AMPLIFIER. Ex-R.A.F. 
being used for inter communication 
system on circraft. Ideal for use with 
a gramo pick-up or home intercom. 
etc. Works off normal battery, 
supply, 120 v. H.T., 2v. L.T. com- 
plete with valves types QP2I 
2IOLF in metal case. IN MAKER’S 
TRANSIT CASES. ONLY 196. 
(Postage etc. 2/6) 


AMERICAN LORAN RECEIVER 
APN4. Contains !6 valves : 

2 2X2, 4 6SK7 and | 

6H6, 6SU7, 6SL7, 6SN7, VRIOS. 
Covers approx. 550-650 metres in 
4 switched bands. ONLY 69/6 
(carriage, etc., 5/-). 


Cash with order please, and print name and address clearly 


U.E.1. 


CORPORATION 


(Open until | p.m. Saturdays. 


Radio Corner, 138 Gray’s Inn Road, 
London, W.C.|I. 


Phone: TERMINUS 7937 


We are 2 mins. irom High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross) 


Marcu, 1951 


—CLYDESDALE 


Bargains in Ex-Service Radio and Electronic Equipment 


WIRELEss WORLD 


MISCELLANEOUS 
COMMUNICATIONS 


RCA TELEPHONY AND 
TELEGRAPHY 
TRANSMITTER 

ET-4336 


THE ET-4326 TRANSMITTER operates with a maximum 
input of approx. 1 kW. on Phone (RT) or CW (Tele- 
graphy) with an aerial output of 350/450 watts with 
respect to the frequency and antenna system used. The 
frequency range covers 2-20 Mc/s. with either a plug- 
crystal controlled oscillator unit or an ECO (VFO) 
these are interchangeable Features 
are Built-in power supplies for 110 
2/815 valves for PA, 2/505 valves for class B 


COMPLETE AND TESTED 
COMPRISES 

RACK 

plus 

MASTER OSC 

plus 

CRYSTAL MULTR 

plus 

SPEECH AMPL. 

plus 

MICROPHONE 

plas 

MORSE KEY 

Packed in 4 wooden cases. 


Weight inclusive 5) cwt. 
approx. 


L807 ifter stage 07 in each of the interchar 
osc. units. Separate speech amplifier with self 
110/250 vy A.C. mains power supply Valves inc! 
557 2/6L4s—500 ohm match to the TX. 
Safety switches on remov- 


» transmitter is supplied co: 
of oscillator units, valver, speech amplifier, 
morse key Ready for immediate 
Rigidly crated for ae Dimep- 
sions 1X. 5817 <24in. Amplifier, 19 =< 12 « Sin 
CLYDESDALE'S £12 Carriage Paid 
PRICE ONLY Gt. Britain 


both types 
microphone and 
use on RT or CW 


T.1154 C.W., M.C.W. “ FON” 
TRANSMITTER 


This transmitter can be operated at an input of up to 100 
watts on ( and 60 watts on “ FO Er ploys a 
paralle] Final arrangement of Two PT15 pentodes, and an 
ECO driver stage using an MLA, a farther ML4 provides 
GRID MODULATION (approx. 60°), this stage also 
provides & means for Side Tone monitoring when the 
transmitter is on C. A carbon or electro magnetic 


microphone can be used 

The controls include Frequency Selector (RCO), P.A 

tuning, and Antenna loading. Stand-by/ Transmit switch 

and plate current meter (MAG FEED), together with 

R.F. amps (output) meter 

Ene losed in a metal case, finished in black. 14 16) 
Waveband mo 


c YDESDALE'S £7 1 8 6 


PRICE ONLY 
V.H.F. RECEIVER 


The Stratton P40 for conversion on tc 2 metres. Crystal 
controlled 85/95 we s. and includes 1/EF54 (RF), 1/EF64 
(MIX), 1/EC 2/EP54 (Osc. and Mult.), 2/EF39 (IF) 
1/EB34 (DET AVC 16/35 (ist Aud.). 6V6 output. 
The receiver is enclose d in a die-cast frame with louvred 
pe i = St 4}in. Less crystal. 


YDESDALE” 
PRICE ONLY 


POST 
PAID 


POST 
PAID 


RECEIVER TYPE 6A 


This is a Channel Checking receiver working on 49/100 
metres which includes 5/VR91 (EF50), 1/6KS, 1/VR55 
(EBC33) and 1/VR53 (EP9) valves. Included im the 
cireolt is a termina! switch breaking at 86 Degrees F. 
Enclosed in 4 metal case 

CLYDESDALE’S 45 ~ 


POST 
PRICE ONLY PalIp 


TELEVISION 


EX-R.A.F. Indicator Unit 62 consists of a host of TV 
Components plus a VCR97 Cathode Ray Tube and various 
Valves 16/8P61s, 2/EB34e and 2 EA 50 

The Indicator Unit 62 circuit may be useful for your 
TV experiments in its existing state. Circuit detail« are 
available at 1/3 each. 

Complete and enclosed in a metal case 18 » 4) 


Price omy = «67 /6"™* 


VIEWING TUBES 


VCR 97 CRT is an electrostatic tube with a 6 inch screen 

uiring a 4 v. filament—the trace is green 

Tndividually examined and carefully packed 
/ALE’S / 


PRICE ONLY ia 


PAID 


CARRIAGE 
PAID 


3 BP1 CRT is an electrostatic tube with a 3 
requiring a 6 v. filament supply. 
Individually examined and carefully 


lis 
22 6" 


inch screen 
packed before 
patch. 
CLYDESDALE'S 
PRICE ONLY 


POST 
PAID 


T.V. COMPONENTS 


R.3515 provides a mass of TV 
various valves plus a 12.25 Mc/s LF 
The valves include 10/SP61s 5/EF36s, 
1/EF39 and 1/EA50. 

Components include relays, condensers, resistors 
potentiometers. Enclosed in a metal case 18 « 11) 
CLYDESDALE’S 

PRICE ONLY j 


The components and 
strip by Pye 
3/EB33s, 1/EB34, 


PAID 


IF/VIDEO RECEIVER 


The Ex-R.AP. R. y 
receiver and the 
sliding the 


55 geovtins an excellent vision 
be removed 
BF 4 unit ee of the Receiver An 
r pack for A.C. 250 v. Mains — be readily 
built in place of the existing 80 v. 2,000 . 
The K.1355 is complete with valves: 
at 7.5 Me/s. (SP61), Detector ( 
(SP61), and Cathode Follower 
(302150), and H.T. rectifier (5U4 
Complete in metal case 18 « 8} 
CLYDESDALE’S 


PRICE ONLY 67; 


5 stages of ILF 
50), Video Amplifier 
. ne EHT rectifier 


Thin 
CARRIAGE 
PAID 


Ex U.S. NAVY. 
AN_APA-I RADAR UNIT 


Consists of an enclosed self-contained repeater aim plitic 

unit Papg he gape frequency (400 cy.) power supplied, both 
E.H.T 

11 valves cae? 1/2x2 EHT rectifier, 1/6x5 Rectifier 
1/6G6 Power amplifier, 7/68N7, R.F. Amplitier, 1 6H6 
D/ Diode, and 3 B.P.1. Cathode Ray Tube complete with 
base, metal shields mounting rack and & ft. core braided 


ness. 

The unit ie a wealth of components i.e., condensers 
roereee, ete., Circuit supplied with each unit 
YDESDALE’S / 6" 
PRICE ONLY £4, 19 


CARRIAGE 
PAID 


H38A CHASSIS 


H38A CHASSIS, complete with valves 
CLYDESDALE’S POST 
PRICE ONLY PAID 


R.F. STAGES FOR T.V. 


RV24 (30 to 20 Mc/s—10-15 metres) and RF25 
(50 to 40 Me/e—6-7.5 metres) are spot tuned converter 
unita which are used with the R.1355 Receiver, but can 
be fed into any Receiver which tunes 7 Mc/s (42 Metres) 
Short Wave, 5 Channels are pre-tuned and switched. 
These units consist of an RF stage (SP61), Mixer (SP61) 
and Oscillator (SP61) stage. Enclosed in a metal case 


12/6" 


VIEWING UNITS 


Indicator Type 6, Series H. These unite are brand new 
in excellent condition and = all fitted with a VCR. 97 
CRT, the tube which many constructors have put to 

we. Valves inaeae 4/VR93 (EP50), 3/VR54 
» _ a host of potentiometers and H.V. con- 


POST 
PAID 


The pth = unit is enclosed in a metal box 
Shin. « Thin 


Sioepars = -83/19/6 
—_ include 10/- for transit case to ensure safe transit 
f unit. Refunded on return of case. 


18in. 


CARRIAGE 
PAID 


TRAWLER BANDS 

R1I156N is the 1155 model that all operators would like. 
iver is complete with 
’ X65), 3/V R100 (KTW2- KTW61), 
2/VR101 « MHL D§-DH63), VR102 (BL63), VR103 (¥63), 
and fitted with the type “F" geared 
The frequency ranges are in 5 wave-bands 18-7. 
(17-40 M.), 7.5-3.0 Me. (40-100 M.), 
M.), 1500-600 Kes (200-500 M.), 
1500 M) AVC Controlled R.F. switch, B.F.O., Filter and 
vbined RF/AP gain control. Power requirements 

200 v. H.T./60 m/a and 6.3 v. a Totally enclosed in a 
metal cabinet in black, 164 « 9 = 
CLYDESDALE’S 
sLypmAies "814 14/0 
We supply this receiver modified for L.S. use and complete 
with A.C. Mains power supply, Sin. sp 
CLYDESDALE’S 
PRICE ONLY 


ASBS RECEIVER CAY46ACE 
12 valve double superhet operating on 516 mc/s. 
Containing an R.F. stage 446A lighthouse triode in a 
precision machined silver plated cavity. 
oscillator 460 Mc/s. 


CARRIAGE 
PAID 


CARRIAGE 
PAID 


Mixer. 
let and 2nd LF. 55 Me/a. 
‘2nd oscillator 39 Mc/s. 


Mixer. 

let and 2nd I.F. Me/s. 

Diode detector. 

Video Amplifier. 

Cathode follower, 250 ohm. output. 
Details can be supplied for fixing noise limiter, 
meter and A.C. Power : 
Tnit dimensions: 13} « 54 


CLYDESDALE’S 


PRICE ONLY £4 10 0 


BRAND NEW. in Original Wood Case 
Ex. Cdn. Army Supply Unit Rectifier for No, 43 Tx. 
This Unit is 3 a apd 
«x supply with an input of 110 v. AC. 
7 As. All smoothing is double-choke, 
inet circuits, H.T. starters, and stabilizers, Power- 
Transformers, 2,100-500-0-500-2,100 v. 400: mA. 
450-0-450 v.13 ¥. ct. 6.3 v. 6.3 v. Fil. — 2.5 v. ct. 
twice and 6.3 v. thermal starter transform 
Outputs 2,100 v. ELT. mA., 500 HT. 500 mA., 
v. regulated, 450 v. H. ine, 415 v. neg. bias. 250 v. 
neg. bias, 150 v. neg. bias, 80 v. neg. bins. 
The complete unit is ate in a metal case with 
lid 2ft. 6in ift. 6in. finished in olive-drab 
crackle, and fitted with HS .  honaaes feet. Weight 


420 Ib 
CLYDESDALE'’S 
PRICE ONLY £16 
WS.-18 RECEIVER 

Ex-Army W8-18 Receiver Unit, constituting a 4 valve 
superhet chassis with a frequency range of 6 to 9 ae s 
50 to 33.3 Metres), I ‘req. 465 ke/s. employing 
ARP12 (VP23) Fichanger, 2/ARP12s IF/LF and ARS 
(HL23DD) audio, 2 det. and AVC. Headphone output. 
A very sensitive compact receiver with great possibilities. 
Chassis 8)» 5 lin. Front panel 9) x Sfin. 

Unused, good condition. 

Requires only 3 v./.2 a. L.T. 120 v./15 mA. BLT. 1.5 v. 


Bias 
Sars 
PRICE ONL 17 6 
Circuits a FR for Mk. 1, 11 and LLL, at 2/3 post paid, 
or 4/6 post paid, for complete Tx/ Rx circuits. 

FOR MARINE USE 
The CRV 46151 is a 6 valve superhet, suitable for shipping, 
with a frequency coverage of 195-9050 ke/s, 1 R.F. and 
The 3rd LF. 


1/1246 and 


“a” 


< Thin. 
CARRIAGE 
PAID 


CARRIAGE 
Palb 


CARRIAGE 
PAID 


5 LF. stages, plus an audio output stage. 
stage provides CW Osc. 
LINE-UP 4/128F7, 1/128A7, 
power is derived from a 28 v. dynamotor mounted 
sub-chass's, which has an output of 260 v./70 mA. 
valves are wired in series parallel providing a 24 v. 
heater circuit. 
Complete in metal case 15) «5 
CLYDESDALE’S £5 1 
PRICE ONLY 


HAND DRIVEN GENERATOR 
Hand driven Generator 10K/13043 consisting 
1 gearing anit Uriving a generator producing 
Sa. and 500 v.50 mA. complete with ratchet handle. 
Used but in good condition 


7iin. Weight 26.8 Ib. 
bh 


CARRIAGE 
PAID 


H.409, 
of a 40 
6.3¥ 


POST 
PAID 


Hand Driven Geverator by BENDIN consisting 
of a 70:1 geared unit driving a generator producing 
ay -175 a. and 300 v. at 40 mA. The Generator is 
detachable measuring 4)» 2}in. The unit is complete 
with ratchet handle. Used but in good condition. 

CLYDESDALE’S 13 6 POST 
PRICE ONLY PAID 


MAGNETIC COMPASS 
H.406 Magnetic marc! — compass MK 1. for day or night 
— -_ med ‘n a b bakelite case, 3x 24 x fin., 
lete er instructions tor use 
CLYDESDAL re teh 
PRICE 0! 


Dim in. long 
CLYDESDALE’S 
PRICE ONLY 

H.408. 


POST 
PAID 


Order direct from :— 


CLYDESDAL 


Phone : South 2706/9. 


co. LTD 


> SUPPLY 2 BRIDGE STREET 
GLAS 


GOW - C5 


Branches in Scotland, England and Northern Ireland. 


WIRELES: 


WORLD Marcn, 1951 


GARLAND BROS 


AMPLIFIER ACIli: As supplied to Universities, Institutes, Colleges, 
Factories, and a host of other satisfied users. Specification: 7 valves, 
including rectifier (6SH7, 6)5, 635, 6)5, 2x 6V6, 5Z4). 10 watts push-pull 
output to 3 or IS ohm speaker. High- and low-gain inputs. Separate 
bass and treble controls. High-quality components, including Varley 
Mains Transformer and Varley DP47 Hi-fi Output Transformer. Negative 
feedback. Overall dimensions: I[2in. x 6}in.x7}in. Supply available 
for tuner unit, etc. Complete kit, including punched chassis, ali valves and 
components, with circuits and instructions, including circuit of suitable 
tuner unit, £8/10-. Amplifier, wired and tested, £10/10/- 

AMPLIFIER ACIi: For those who desire good quality reproduction at 
low cost. 4 valves, including rectifier. Output 5 watts. Volume, tone, 
and variable feedback controls. High-grade output transformer. Chassis 
completely isolated from mains. Complete kit, including punched chassis, 
all valves and companaet. with circuits and instructions, £4/4/-. Amplifier, 
wired and tested, £55 

DECCA TWO- SPEED GRAM MOTORS: For hes | and 78 r.p.m 
records. Delivery from stock. Price (incl. P.T.) €5/19/10. 

DECCA TURNOVER PICK-UP: A crystal pick-up with turnover 
head for use with above or other two-speed motors. Delivery from 
stock. Price (including P.T.) £4/9/4. Suitable for use with ACIill or ACI 
Amplifiers. 

AERIAL RODS: Heavily copper-plated steel, one foot long. 
one another to make any length aerial. Per doz., 2/-. 
STABILIVOLTS : Type NS!. Voltage stabiliser and divider. Operating 
voltages 280 v., 210 v., 140 v., 70 v.; max. electrode current, 80 mA. 
Again available. Each 10/-. Type VS68: same operating voltages, but 
max. electrode current, 60 mA. Each 96. 

“ VIEWMASTER ” TELEVISION: The 

ideal televisor for the home constructor. 


Fit into 


HIGH-CAPACITY PRECISION MICA CONDENSERS: By 
leading manufacturers. Accuracy plus or minus 0.5 (point five) per cent 
of stated value. Pure mica and copper foil. 

(a) 0.017970 uF ... 1/3 (b) 0.023570uF ... £3 (c) 0.035020uF... 1/ 
(d) 0.040710 uF ... 1/6 (e) 0.055820 uF ... 1/6 (f) 0.065350.uF... | 
(g) 0.087460 uF ... 1/6 (h) 0.108435 uF ... 1/9 (i) 0.123750 uF 1 
(j) 0.147000 uF ... 1/9 (k) 0.205276 uF ... 2/- 

Many close tolerance standard values may be made up by parallel or other 
combinations of above, e.g. : 4k-+i+e=! uF ; 2k+g—0.5 uF ;¢+f=0.1 uF. 
“ POLASPEX ” TELEVISION FILTERS: For viewing in daylight 
or artificial light without strain. Will fit your set without necessitating 
any alteration. For 9in. Tubes, 18/- each. For !2in. Tubes, 21/- each. 
PLUGS AND SOCKETS: Pye angle, I/-; Pye straight, 1/3; B. & L. 
S-pin, 1/6; B. & L. 7-pin, 1/9; B. & L. 10-pin, 2/-; Jones 6-way, 16; 
Jones 8-way, 1/9 ; Jones 10-way, 2/- ; Jones |2-way, 2/6 ; E.H.T. Single, I/-. 
The above prices include plug and socket in all cases. Octal Plug and Socket 
(Valveholder), black bakelite, 1/9. Jack plug with Igranic socket, 2/6. 
Pye T-pieces, 6d. Pye connectors, 

Now in stock : Pye Angle P. & S. to fit tin. cable, 1/3 complete. 
MOTORISED SWITCH ASSEMBLY: Type !0FB/S56. Containing 
24 v. miniature motor, 2gin. x I fin. x Ifin., gearing, switch contacts, etc. 
Ex-Govt. Motor only tested. 10/- each. 

WAFER SWITCHES : S.P. 10 w., 1.9 each, 18/- per doz.; 3 p. 2 w., 
1/6 each, 15/- per doz. 

MINIATURE 3-WAVE COILPACKS : 
Coverage 16-50 m., 200-550 m., 800-2000 
Zin. 22/6. 


By a leading manufacturer. 
m. Dimensions : 2}in. x 22in. x 


ACCUMULATORS : 2v. IO AH. Unfilled 
and uncharged, Bakelite-cased. 4/9 each. 


Instructions, including instruction booklet, 
circuits, photographs and point-to-point 
wiring diagrams, for London or Midland 
transmissions (state which), 5;-. Component 
kits as follows : WB chassis, speaker, trans- 
former, etc., £6/5/-. T.C Condensers, 
London, £6/15/-; Midlands, £7. Westing- 
house Rectifiers, £3/2/6. Morganite Resistors, 
London, £1/6/9 ; Midlands, £1/6/-. Morganite 
Type Q Variable Resistors, 46 each. Plessey 
Transformer, Focus Ring, etc., £512 
Colvern W/W Pots, 19/3. Bulgin Switches, 
etc., 12/6. Belling-Lee Mains Panel, etc., 7/6. 
Wearite Coils and Choke, London, £1/2/-} 
Midlands, £1/10/-. Individual components 
included in above kits can be supplied 
separately if desired. 
“_ Pg cag "* Pre-Amplifier : 
t/-. Complete kit, 23/6. 
4 ELECTRONIC * TELEVISION : Lon- 
don handbook, Wiring diagram, 2/6. 
Midlands handbook and wiring diagram, 46. 
Chassis, with valveholders, coilformers, etc., 
mounted: Vision, 22/6. Sound, 18/9. 
T/Base, 17/6. P/Unit, 25/-. Gantries, etc., 
9/-. Designer-approved components : Coils 
and Chokes, London, 15/-; Midlands, 17/6. 
Focus Coil, 30/-. Scanning Coils, 25/6. Line 
Transformer, 25/6. Mains Transformer, 90)-. 
4 kv. Transformer, 67/6 ; 5 kv. Transformer, 


72,6. 

* OSMOR ” GLASS DIAL ASSEMBLY : 
3-colour, 3-wave, 7in.x7in., with drive 
mechanism, 25/-. 

“OSMOR” “« Q@”" COILPACKS: A 
selective high-Q coilpack of miniature size 


BENDING DIE 
FOR STRIP 
~™ 


Wiring dia- BENDING JIG 
FOR ROD 


JUNEERO TOOL AND 
XACTO SLIDE GAUGE 


Bends, shears, punches and threads. 
little jobs that waste your time As reviewed in 
this journal. Each, 18/6. Xacto Slide Gauge and 
Protractor. For use with above Juneero Tool, 7/6. 


ROTARY TRANSFORMERS : With per- 
manent magnet field. Input 11/12 v., output 
480 v.40 mA. Each 10/6. 
UNIT OFFER: Ex-Gove Receiver type 
3170A, approx. 2 metres, 13 mes. I.F., con- 
taining 8 EF50s, | EFS4, 2 CV66 grounded 
grid triodes, 7475 stabiliser, | VU39 full wave 
rectifier, | HVR2 EHT rectifier, | EC52 
2 EASO, variable condensers, switches, pots and 
a host of other useful components. Brand 
new in original transit cases. Our price 
£3,12'6, carriage forward 
ANOTHER UNIT OFFER: Ex-Govt, 
Indicator Unit 6A. For T/v. or “* W.W." 
Oscilloscope. Containing VCR97, 4 EFSO, 
3 EB34, 10 w/w pots, 2 carbon pots, 4-pole 
3-way and other switches, condensers, 
resistors, etc., etc. Brand new in original 
transit cases. Our price €3/12/6, carriage 
forward 
CATHODE RAY TUBES: SCP! Electro- 
static Intensifier, type C.R.T., diameter Sin., 
max. second anode voltage 2 kv., max. 
intensifier anode voltage 4 kv., medium 
persistence screen. — new in original 
crate or carton, 22/6 e 
CHARGER VARIABLE RESISTORS : 
2.4 ohms at 6amps. Worm-driven. 5/6 each. 
SPEAKER CABINETS : In brown bakelite, 
to take Sin. speaker with 4-hole fixing. 
Complete with back. 6/- each. 
TX AND S.P. VALVES : 
(Thyratron), 

3; RLI8, 4/6; €v3830 (XH 
VUIIT (4 v. S kv. Rect.), 4/6; 
VU133 (4 v. 2.5 kv. Rect.), 3/6; CV73 (4 v. 


For all the 


(Idin. x 34in. x 2din.), with easy one-hole 
fixing. Type HO, Long, Medium and Short, 
33/-, plus 7/4 P.T. Type LM, Long, Medium and Gram, 28)-, plus 6/4 P.T. 
Type TB, Medium, Long and Shipping, 35/-, plus 7/10 P.T. Type EX, 
Medium, Short and Short, 35/-, plus 7/10 PT. Type B, Long, Medium 
and Short Battery with frame aerial, 37/6, plus 8/4 P.T. Type T.R.F., 
Long, Medium for T.R.F. Receivers, 30/-, pius 6/8 P.T. 

“ OSMOR ” HF STAGES: Designed for use with above coilpacks. 
For HO, TB and EX Coilpacks, 15/-, plus 3/4 P.T. For LM Coilpack, 13/-, 
plus 2/10 P.T 

LF. TRANSFORMERS : 465 k'c., standard size, capacity-tuned. Made 
for us by a leading manufacturer. Per pair, 12/6. 

T.R.F. COILS : M. and L. wave with reaction winding. 
“ CLEAREX ” TELEVISION LENSES : 
filter, 55,-. 


Per pair, 66. 
For 9in. tube, 50/-, with 
For |2in. Tube, 70/- ; with filter, 75/-. 


Bm. Tet.), 3/64 954, 955, 956 (set of 3), */ 6. 
MAT RESISTORS : 300 ohm 250 wart. | 9. 
SELENIUM po peta A 280 v. 75 mA. half-wave, 5/9 each; 24 v. 

13 A. bridge, 12/6 e ; 12 v. 4 A bridge, 15/- each 
OROIDAL POTENTIOMETERS | : On ceramic former. 

py ms Each 5/6. 

H D VITREOUS W/W RESISTORS : 
1/6 each ; 


2,409 ohm 


5 ohm, 7.5 k, 30 k at IS w., 
4 ohm, 24 ohm (tapped), 350 ohm, 5 k, 7.5 k, 1Ok, 75k at 25w, 

18k, 75 k at 50 w., 2/3 each ; — 10 k, 12 k, 50k, 100 k 

- each ; 430 ohm 200 w ach. 

BALANCED ARMATURE HEADPHONES : Type DLR2. With 

wide comfortable double metal headband, lead and plug. The most 

sensitive low resistance phones made. Per pair, 5/-. 

HEADPHONES, TYPE DLRI: Low Resistance with headband, lead 

and plug. New and unused. Special offer at 3/9 per pair, or 42/- per dozen 

pairs. 


ALL GOODS NEW AND UNUSED UNLESS OTHERWISE STATED. GOODS SHOWN AS EX- “‘saganeaamaad HAVE BEEN FULLY TESTED 
AND ARE IN GOOD WORKING ORDER. PLEASE ADD POST OR CARRIAGE ON ALL ITEM 


We maintain a very complete and comprehensive stock of valves, cathode tubes and c 


Dp 's for radio, t and electronics. 


Our shop hours are 9 a.m. to 6 p.m. on Monday, Tuesday, Wednesday, Friday and Saturday, and 9 a.m. to | p.m. on Thursday, during 


which times we are always pleased to welcome callers. 


Post orders to Garland Bros., Chesham House, Deptford Broadway, S.E.8. 


GARLAND BROS 


GARLAND RADIO 
CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8 
TELEPHONE : TIDEWAY 4412/3 


ALLEN & GOULD 
8, OBELISK PARADE, LEWISHAM, S.E.13 
TELEPHONE : LEE GREEN 4038 


Marcu, 195) 


WireLess Wortp 


Moving Coil Speakers. All new 2/3 ohms P.M., 3in., 
116; Rola 16/6; 4in.. ! Sin. 10/- ; (with Trans. 
14/6) : 6iin. 11/6; —e 12'6 and 17/- (with Trans., 
23/6; 12in. Truvox 39 6 and Celestion 


Potentiometers. New Centralab: 2K, 5K, 10K, 25K, 
50K, 100K, }, |, 1 and 2 meg., less switch, 3/9, w 
switch 6/-. Midget with switch, }, | and 1 meg., 
6 Surplus Midget, lin. dia. valves between 6 ohms 

and 2 meg., 2'6 eac 


Surplus Potentiometers. All standard size with extended 
spindles: 5K, 10K, 15K. 20K 20K, 50K, 100K, 
250K, 500K, 750K, 1 meg., 2/- each 


Coils. Denco Maxi“ Q “ High “ Q ” with miniature size 
Litz wound on Polystyrene Formers with adjustable 
lron Dust Cores. Aerial, H.F., or Oscillator for 465 k;c. 
or 1.6 m/c Range covers all wavebands from 3.6 to 
2,000 metres. Wiring diagram. Prices: Chassis 
Mounting, 3/9 (with Keact. 4/9). or! fitting on 
base, 4/- (with React, §/-). Denco T. Matche« 
pair Medium and Long Waves, 6/6 pair. 
T.R.F. Matched pair M and L 
Superhet Matched pair 8.M. and L 
116 pair All types Wearite “ P '" Col 
stock. Weymouth Midget Ijin 
Aerial, H.F. or Osc., 36 each 


Electrolytic Condensers. 
at 


ratio (over 12 ratios, 
* weymouth 
Multi-ratio, ¢ 


tin. dia., Iron Core, 20 bny. 
100 ma., 11/9; 5 hny. 
ar 250 ohm 120 mia 


B.E.C, Midget om Tubular, mia. 


tin. dia.), mfd. gd 
o-; 16-8 mfd. an ¥. fin. 

450 v., 5/+; 16-16 mfd. 450 v. 

; Dubilier ** Drilitic * Card 

Tubular, 4 mfd. 5 . 36; 8 mid. 500 v., 4-; 

16 mfd. 500 v., 5/6; Can, standard size, § mfd. 
00 v., 3/9; 8-8 d. 500 v., B/-; 16 mfd. 500 v. 

3: 16-16 mfd 5/3: mid. 500 v., & 
All New Stock. Dubilier mica .001 mfd. 5,000 v. 26 LF. Transfo: 


Denco LF. Liner for accurately lining-up 465 ke/s., or 
16 m/c, LF. channels. Pre-tuned circuita, battery 3 ~ 
operated and completely self contained. Price 42/- Sort +16 6» a 
incl. P.T 84., 10/- pair. 

- Pecks. Comer Midget Coil Pack. Size 3jin. 

tin. x n. covering 8. M. and L. Waves. Coils 
wound on ice Formers with adjustable Iron 
Cores, ensures efficient performance. Factory wired and Selenium Rectit 
Price, including full circuite for Superhet 56: 2 250 v. 
Unit. 33/-. Pius 7/4 P.T. Weymouth 
2 2}in Ijin. covering 8.M.L. W/ Bands, 
for 465 k/c., employing Matched Iron Cored Coils on 
each W/Band, . Wearite Superhet Type 705 
706 x Sin. x 1jin., covering two Short 
Wave and one Medium W/Band or 58-M-L Wavebands, 
465 k/c., employs Iron Cored Coils, 37/10. All of 
the above Coil Packs include Switching, Padding and 
‘Trimmer Condensers 


, B8i°) 19s 
arape 21/6: 18 
NEW SURPLUS !! 
—— 


tput Transformer—Stern’s. 

lin. ratio 60-1, 3/9 (or ratio 90-1, 3. 9). 
some C.T.). 5/6 watts, 8/6. 

Stern's Heavy Duty Multi-ratio, all C Tapped, handles 

13 watts and suits P.X.4s, 

5 watts, 106, 


L.F. Chokes. Midget 10 henry 2 
250 ohm 60 m/a. 
50 “ohm ‘250 m/a 18 6; 20 


Chassis. ate ote of gauge 16 8 W.G 6.3 
7i 
rmer, 465 k/c. 


turer’s surplus fin. x fin. 
ron Core, 465 k.« 


New well-known manufac- 


.or 1.6 m/e., ljin. * ljin 
Wearite Stand Cap, Tuned 
=pr. New Surplus 465 k/c. Iron Core, 4in ljin 


— Rectifiers oe 250 micro/amp., 11/6 
1 m/a., 10 6:5 5 m/a., 49. 


fers. H.T. H — 
100 m/a. 76: 


ry 
6 or 12 v. 1} amp., 116 
6 or 12 v 


Variable Resistor to control charging (or model speed 
up to 3 amps. rating, 13/6. Suitable METER, 5/9. 


Suitable for use with preceding 
input of 230 volts. Outputs 
(a) 24 volts tapped 15 v., 9 v. and 4 v. at 3 amps.. 
22'9 ; (b) 30 volts tapped 15 v. and 9 v.at 3 ampe., 


Charger Transformers. 
has 


Rect tifiers. 


purchase of Charger Transformer and Rectifier. 
FOSTER TRANSFORMERS. PRI- 
SECONDARY 12 VOLTS 9 AMPS. 


Filament Transformer. inputs 230 volte, outputs 6.5 
1} amp., 8/3; 4 v. 1) amp., 7/6; — 200); 
output 4 v.(C.T.) 1) amp., 4 2 amp.,6.3 v. 2 am 
196 Input 230 v., output 6.3 v.(C . yi amp., 16 6 


Westinghouse Rectifiers (a) H.T.51. Rated 350-0-350 
volts, 100 m/a., 35/-; (>) H.T.52 Rated 350-0-350 v., 
200 m/a., 37/6; (c) H.T.53. Rated 500-0-500 v. 
200 m a., 50/- d) Type 16H.T.56, 17/9; (e) Type 
om. H.T.25, 11 9: (f) Type 36E.H.T.35. Rated 2.5 

,im/a., aa! 6 :\¢) Type 36B.H.T.100. Pulse rating 
5/6 kV., 2618. 


Midget Ijin. * fin 
Stern's Multi- 


6Lés, ete., 296. Kola 


50 ohm 40 m/a., 3 
20 hny. 300 ohm, Mains Transformers. All New Stock with Primaries 
< tapped for 200-250 volts. Secondaries (a) 250-0-250 
hny. 250 ohm, 120 volt, 80 m/a., 6.3 v. (tapped 4 v.) 4 amp. and 5 v 
,tapped 4 v.) 2 amp., 18/6 (also available with 350-0- 
350 volt at 18/6). (b) Stern's 350-0-350 volt, 150 ma 
v. (tapped 4 v.) 4 amp. and 5 v. (tapped 4 v j 
2 amp., 38/6; (c) 350-0-350 v. 250 m/a., 4 volt, 
8 amp., 4 v. 3 amp. 6.3 v. (tapped 2 v. )2 amp. and 
6.3 v. 6 amp., 72/6, and many to other ratings. 


Heater Auto Transformers : (a) tapped 2 v. 4 v., 5 v., 
and 6.3 volts 3 amp., o's; (b) 4 y" 3 amp. to 5 v 
2 amp. Reversible, 66 ; (ec) 4 v. 3 amp. to 6.3 ¥ 

ljin. | Iron Core, 9/- each Jamp. Reversible, 66. 


Power Potentiometers. Bulgin adjustable slider type, 
max. 6 ohms 60 watt, or 14 ohms 60 watt, 13/6 each 
Ex-Govt, Rotary Adjustable 50 ohms 60 watt, §/9. 


4-Station Pre-Set Tuner. A complete self-contained 
unit from which any 3 Medium W/band and | Long 
W/band Stations may be pre-selected, and then 
individually selected by turn of Rotary Switch. No 
Tuning Condenser required, only 4 connections are 
necessary, price 40/-. 


, 465 k/e., 


250 v. 50 mia 
v. 170 m/a., 13 9. 


F. Wave Bridge Rectifiers for Battery Charging or Models 
2, 4 or 6 v., 1, amp., 7/6; 
6 or 12 v. 3 amps., 196: 
12 or 24 v. 3 amps., 23/6. 


Adjustable Mains Droppers. liin. dia. = 2tin. (a) 
.15 amp., 1600 obms, 5/-; (b) .2 amp., 1,000 ohms, 
4/3 : (c) .3 amp. 600 ohms, §/-. 


5 amps., 


23:6: 


6 Volt Vibrator Transformers, secondary 250-0-250 volts, 


85 m/a., 8/6. 


KITS OF PARTS AND CONSTRUCTORS’ ASSEMBLY OUTFITS 


Assembly Instructions and Circuit to build an 

A.C. MAINS MIDGET 4-STATION “ PRE-SET" 
We now have available a complete set of detailed Assembly Lnstructions, showing 
Wiring Diagram, Practical Component Layout, Point-to-Point Connections, and 
individual Component Price List, for the construction of a 4-STATION * PRE-SET 
4 VALVE SUPERHET RECEIVER 
This Set is designed to receive three chosen stations on Medium Waveband and one on 
Long Wave, each station being then selected by the tarn of a Rotary Switch, no tuning 
being necessary It is of Midget size, being Sin. » » 7in. high, when fully as- 
sembled, and can be completely built, including Valves and Matched P.M. Speaker, 
for approximately #£5/17 
These Assembly Instructions are available for 1/@ (plus 3d. post), and in addition to the 
normal Wiring Diagram, they include practical layouts to enable the inexperienced 
Constructor to build the Set 


“MAINS or BATTERY PERSONAL KIT” 

4 complete KIT OF PARTS to build our new MIDGET 4-VALVE SUPERHET 
PERSONAL SET, covering MEDIUM and LONG WAVES and designed for MAINS 
or BATTERY operation is now availab! 

‘This 2 Wav eband Superhet Receiver is designed to operate on A.C. mains 200/240 volts, 
or by an “* All-Dry ” Battery, either method being selected by means of a Rotary 
Switch. It is so designed that the Mains Section (size 4fin. lin tin.) is sup- 
plied as a separate Kut, which may be added at any time. The kit therefore can be 
supplied either as an “ All-Dry ” Battery Personal Set, or as a Midget Receiver for 
combined Battery/Mains operation 

The circuit incorporates Delayed A.V.C. and Preselective Audio Feedback. A Rola 
4in. P.M. Speaker with generous size Output Transformer ensures excellent quality 
reproduction. Ready Wound Frame Aerial, Fully aligned 1.F. Transformers, and a 
Drilled Midget Chassis are included. Valve line-up :—1.R.5(F.C.)L.T.4(1.F. Amp.), 
1.8.5 (Diode Det. and Audio Amp.) and 38.4 (Output Tet.). 

The Set is quite easily built from the very detailed assemb ly instructions supplied, 
which include a practical component layout, with point-to-Point wiring, and a circuit 
diagram for both the Set and the Mains Unit. 

Price of COMPLETE KIT (less Mains Unit), 26/13/9. Price of COMPLETE MAINS 
UNIT KIT, 21/17 EVER READY Type B114 BATTERY, 10 

An attractive Walnut Finished Cabinet, size 9in. « 5Sfin. x 5jin 

ype and suitable to house the combined set is available for 19/9. 

THE COMPLETE ASSEMBLY INSTRUCTIONS mentioned above can be supplied 

separately for 


’ of the hinged-lid 


19. 
A — T.R.F. Battery Portable * Personal ”’ ™. A complete Kit of Parts to build a 
Ba! Consists 01 


dget 4-valve All-dry tery Personal Set i Regenerative T.R.F 
oe ircuit employing Flat Tuned Frame Aerial, with Denco Iron Dust Cored Coil, thereby 
ensuring maximum gain for Single-Tuned Stage covering Medium Waveband. 
alve line-up: IT4 (R.F. Ampl.), [T4 (Detector), 185 (Ist A.F.), and 384 (output) 
Includes latest Rola 3in. Moving Coil Speaker, and a Chassis already drilled and 
shaped. A consumption of only 7 m,a. ensures long battery life. The Kit is designed 
for a cabinet, minimum size 6jin. x 4jin. x 3in. De Detailed Building Instructions, 
with Practical Layout and Circuit included with Kit make assembly easy. Price for 
Complete Kit, £3/18/9 (plus 16/7 P.T.). Suitable unpolished Cabinet 6jin. « 44in 

3in Ever Ready B114 Battery 10/3. Building Instructions, Circuits, ete., 
supplied separate ly, Li-. 


Complete Kit of Parts to build a Midget ‘* All-Dry ” Battery Eliminator, giving approx 
69 volts H.T. and 1.4 volte L.T. This Eliminator is suitable for any Persona) Set 
requiring H.T. and L.T. voltages indicated above. The Kit is quite easily and quickly 
assernbled and is housed in a Light Aluminium Case, size 4éin Ijin. = Shin. It 
can therefore be accommodated inside most makes of Persona! Sets. Price of com- 
plete Kit, £1/17/6. 
“ Wireless World” Midget A.C. Mains 2-Valve Receiver. We can supply all the com- 
ponents, including valves and M/coil Speaker to build this set as specified in the 
March 1959 issue at a total cost of £3/5)-. Reprint of detailed assembly instructions 
and circuit supplied separately for 94. 
Wireless World "’ Midget A.C. Mains 3-Valve Receiver. Covering Long and Medium 
Wavebands. We can supply all the Components, including Drilled Chassis, Valves, 
Moving Coil Speaker, ete., to build this Set, as specified in the Feb. 1950 issue at a total, 
cost of £4/10 - including a reprint of the complete Assembly Instructions and Circuit 
(this is available separately for 9d.) and Practical Components Layout with‘ point- 
to-point " connections. An attractive Walnut Finished Cabinet is now available ior 
this W/World 3-Valve Set at 2]/-, or it can be supplied with a complete Dial and Drive 
Assernbly which includes the latest Station Name Dial and Dia) Escutcheon, and a 
Combined Switch Volume Control to effect very slight modification. Inclusive 
35/- (Dial and Drive Assembly with Switch/V. Control supplied separately for 14/-). 


We can supply all the Con. ponents, including Valves, M/Coil Speaker, etc., to build a 
Mideet A.C. D.C. Mains T.R.F. 3-Valve (Plus Metal Rectifier) Receiver as designed and 
specified by a popular Technical Magazine, at a total cost of £4/17/6. A reprint of 
the assembly instructions, and layout available for 94. 


An Entirely Complete a Valve Amplifier Kit of Parts. Operating on A.C. or D.C. mains 
200-250 volte. Has ar tput of max. 4 watta, with valve line-up 25A6, 6J7 and U1. 
A matched @jin Mo ving Coil Speaker is supplied. Price, including Wiring Diagrams 
75 /- (or less M/Coil Speaker, 59/6). 

FOR UNDER £6!! A complete KIT OF PARTS, er pt Drilled Chassis and Valves, 
to build a 6 to 8 Watt Push-Pull Amplifier, for Operation on A.C. mains. Is suitable for 
nse with Magnetic, Crystal or Light-weight Pick-up an »rates Tone Control 
‘Theoretical and Practical diagrams supplied. Price of Complete Kit, 18/9. Price of 
Amplifier Chassis, completely assembled, 2710/0, Circuit and component list 
separately 9d. 

bi hg onl The “ Viewmaster™” Televisor, assembly instructions showing 

Wiring Diagram and Practical Component Layout available for §/-. We have the 
specified Components, including the T.C.C.—Bulgin—Morganite—W.B.—Westing- 
house —Plessey —Colvern, etc. outfits in stock. We can supply this Televisor by the 
individual stages (as published with the ‘nstructions) or by separate Components 
Complete price details can be obtained on application. 

DECCA DUAL SPEED GRAM UNIT. 
Pick-up for 33} and 78r.p.m., £9192. 
and Dual! Pick-up for £3/19/4 

THE “CONNOISSEUR” SUPER ee a with interchangeab'e 


Heads tor Standard and Long Piay'ng Records, 


Complete with Dual Speed Motor and Duai 
Motor only supplied separately for 2519/10. 


We have a limited number of COSMOCORD G-P.20 PICK-UPS in stock, price £3:115 


* Send 6d. P.O. or our NEW STOCK LIST, showing many K'TS OF PARTS for Sets and Battery Chargers and 


“hundreds "’ of Wireless Components. 


When ordering please include postage and packing. 


STERN RADIO LTD., 109 and 115 FLEET STREET, E.C.4 


Telephone : 


CENtral 5814 and 2280 
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RADIO & TELEVISION COMPONENTS 


MAINS 
TRANSFORMERS 


Primary 200-250 v. P. & P. on 
each 1/6 extra. 

250-0-250 100 mA., 6 v. 3 amp. 
5S v. 2 amp. Upright mounting, 
17/6. 


250-0-250, 60 mA., 6 v. 4 amp 
(to be used on common heater 
chain with 6 x 5 rectifier), 13/6. 
280-0-280, 80 mA., 6 v. 3 amp. 
4 v. 2 amp., drop-through, 14/-. 
Same as above, but 350-0-350 
14)/-. 

Drop thro’ 350-0-350 v. 70 mA.., 
6 v. 2.5 amp., 5 v. 2 amp., 14/6. 
Semi-shrouded, drop-thro’ 280- 
0-280, 6 v..3 amp., 5 v. 2amp., 16/- 
Semi-shrouded, drop-thro’ or 
upright mounting 280-0-280 80 
mA., 4 v. 6 amp., 4 v. 2 amp., 
12/6. 


Auto-wound H.T. 280 volts at 
360 mA., 4 v. 3 amp., 2 v. 3 amp.., 
or 6 v. 3 amp. Separate 4 v. 3 amp 
rectifier winding (upright or 
drop-thro’), 10/6. 

320-0-320 v. 120 mA., 6 v. 4 amp 

5 v. 3 amp., drop-through, 22/6. 
350-0-350 v. 120 mA., 4 v. 6 
amp., 4 v. 3 amp., drop-through 
Auto-transformer,various com- 
binations of voltages including | /0 
vw 70 watt, and 3/4 volts windings 
at ! amp., 2 volt | amp., drop- 
through or upright mounting, 
10/6. 


Heater Transformers Pri. 200- 
250 v., 6 v. [4 amp., 6/- ; 2, 4 or 
6 v. 2 amp., 7/6. P. & P., each 9d 


ELECTROLYTIC 
CONDENSERS 


50 mfd. 50 work, 1/9. 

100 mfd. 12 v. work, 1/3. 
16-16 mfd. 450 work, 4/+, 
50 mfd. 12 v. work, I/-. 

25 mfd. 25 v. work, 1/2. 

16 x 8 mfd. 450 work, 3/9. 
8 mfd. 450 v. work, I/II. 
250 mid. 12 v. work, 1/3. 
16 mfd. 500 v., 3/6. 

8 x 8 mfd. 450 work, 3/6. 
32 mfd. 350 work, 2/-. 

32 + 32 mfd. small tube tag ends 
200 v. work at 2/-. 


P.M. SPEAKERS 


ENERGISED 
SPEAKERS 


Bin. 2,000 ohm field with O.P 
trans. 5,000 ohm imp., 15/6. 
Sin. 750 ohm field with O.P 
trans., 13/6. 

Post and packing I/-. 


WAVE CHANGE 
SWITCHES 


6-pole 3-way, 2/-. 

3-pole 2-way, 1/2. 

4-pole 3-way, 1/9. 

\-pole |2-way, 2/6. 

3-pole |2-way, 4/6. 

5-pole 2-way midget, 1/9. 
Post and packing 3d each. 


MIDGET COMPONENTS. Twin gang jin. diameter, 
3in. long. (The dimensions of this gang are slightly 
deeper than a standard volume control.) Pair Medium 
and Long iron cored T.R.F. Coils in. long = jin. wide 
complete with a 4-valve all dry circuit. Both above 
items 8/6, post paid. 

A NOVEL MIDGET CABINET 6in. high 4in. dia- 
meter (takes 3in. speaker in base), 10/- post paid. 
ALL-DRY A.C. MAINS SUPPLY UNIT, size 3tin. long x 
22in. wide x Ijin. deep. We can supply a complete all- 
dry circuit, using the above Midget Components to 
incorporate the above Power Unit, 19/6, post paid 
with circuit. 


SCALE AND POINTER KNOB to fit the above 1/6. 
3in. P.M. SPEAKER to fit above 10/- post paid. 


MIDGET O.P. TRANSFORMER to suit above lin. x 
2in., 5/-. We can supply all the midget condensers and 
resistors to suit the above circuit. 


MIDGET BAKELITE CABINET, 7in. x 5tin. Sin. c/w. 
5-valve S/H. chassis med./long wave scale and back (takes std. 
twin gang condenser and 34in. speaker), 15/-. 

LINE AND FRAME COIL ASSEMBLY. Frame coils wound 
but not fitted (full instructions supplied). High impedance frame; 
low impedance line, matching 5-1, 8/6. 

64in. SPEAKER (P.M.) specially made for Television with 
closed field, complete with O.P. transformer, 12/6, plus 1/- 
post and packing. 

PRE-ALIGNED MIDGET 465 Kc. Q./20, 86 per pair, post 6d. 
MINIATURE 465 Kc. I.F.s. Type M400B. 12/6, plus 6d. post 
and packing. 

MINIATURE 465 Kc. LF.s (slightly larger than the above 
item), Q.120, per pair 10/-. 

IRON CORED 465 Kc. I.F.s. Q.130, 23in. x Ifin., per pair 6/-. 
IRON CORED 465 Kc. WHISTLE FILTER, screened, 
each 2/-, 

VALVE HOLDERS. Paxolin International octal, 4d. each. 
Moulded International octal, 6d. each. EFSO ceramic 7d. each. 
Moulded B7G slightly soiled 6d. each. 

LINE CORD. 3-way 0.3 amp., 180 ohm per yard. I/- per yard. 


CERAMIC P.F.S. 3 each of the following : 330, 220, 180 and 

VOLUME CONTROLS, by famous manufacturer. Long 

spindle and switch, 4, 4, | and 2 meg., 3/6 each. 20, 25 and 50 k., 

3)- each. Post and packing 3d. each. 

VOLUME CONTROLS, by famous manufacturer. Long 

spindle less switch; 5 k., 50 k., 500k., | meg., 1/9 each. Post and 

packing 3d. each. 

5-VALVE A.C. MAINS, 200-250 v., 3 wave-band superhet 

chassis. 1,000-2,000, 200-500 and 16-50 metres. By very good 

manufacturer, complete with valves. 6K8, 6K7, 6Q7, 6V6 

and 5Z4. Size of chassis 11f x 74 x 2in. Size of glass scale 83in. 
7tin. with gy | sockets (takes 8in. P.M. with trans.). 

TAX PAID, £8/18/6. Post and packing 2/6. 

GOVERNMENT SURPLUS. Removed from equipment but 

guaranteed : 

Metal Rectifier, 230 v. 60 mA, 4)-. 

Metal Rectifier, 230 v. 80 mA., 5/-. 

Post and packing on each, 6d. 

8 mfd. metal cased, 450 v. work, with clip, I/- each. 


Stamp for list. 


POST ORDERS ONLY 


67 RALEIGH AVENUE, 


TELEVISION MASKS 


White Rubber. 9in. with glass 
10/6. White Rubber. 12in. with 
glass, 15/-, plus I/- post and 
packing. 


CONSTRUCTOR’S PARCEL 
comprising: 5-valve superher 
chassis with I.F. trans. and V/H. 
cut-outs, I3zin. x 6in. x 2in. 
with L.M.S. scale 7in. x Sin., 
back plate and two supporting 
brackets. Drive drum, spindle 
and pointer, mains trans. G.E.C. 
350-0-350 70 mA., 6 v. 2.5 amp., 
5 v. 2 amp., and Plessey 8in. 
M. energised 2,000 ohm field 
with 5, ohm impedance, 
O.P. trans., 29/6. Post and pack- 
ing, 2/-. 


CONSTRUCTOR’S PARCEL 
comprising: 5-valve superhet 
chassis with |.F. trans., and V/H. 
cut-outs, I32in. x 6in. x 2in. 
with L.M.S. scale Jin. x 5in., 
back plate and two supporting 
brackets. Drive drum spindle 
and pointer, 6/6. Post and pack- 
ing 1/6. 


CONSTRUCTOR’S PARCEL 
comprising : twin gang with feet, 
pair long and medium iron «o-ed 
T.R.F. coils, 4 octal V/H., 3 pole 
2-way switch Erie 20k. pot. w/s., 
heater trans. 220-240 v. | amp., 
2 yds. flat silk flex, 3 black knobs, 
chassis 10tin. x Stin. x 2in. 
with speaker and V/H cut-outs, 
metal rectifier 60 mA., 230 v. 
and 32 + 32 mfd. 200 v., 19/6, 
post paid. 


CONSTRUCTOR’S PARCEL 
comprising: Chassis {0} x 
Stin. x 2in. with speaker and 
valve holder cut-outs, R. and A. 
64in. P.M. with transformer, 
twin gang with feet, pair medium 
and long wave iron cored T.R.F. 
coils. ur International Octal 
valve holders, wave-change 
switch and Erie 20k pot with 
switch, 25/-, plus 1/6 post and 
packing. 


CONSTRUCTOR’S PARCEL 
comprisin chassis {Ofin. 
Stin. x 2in. with speaker and 
valve holder cut-outs; Rola 
Sin. P.M. with O.P. trans. ; 
twin-gang with trimmers ; pair 
of T.R.F. coils; Four inter- 
national Octal valve holders ; 
wave change switch and Erie 
20k pot. with switch, 19/6, plus 
1/6 post and packing. 


CONSTRUCTOR’S PARCEL 
comprising : Midget twin-gang 
with slow-motion drive; pair 
midget 465Kce. I.F.s; frame 
aerial ; medium wave osc. coil 
and layer type H.T. and L.T. 
batteries 90v. + Iv., 21/-, 
plus 2/- post and packing. 


CONSTRUCTOR'S PARCEL 
comprising: 5-valve superhet 
chassis with transformer cut- 
out, size I3}in. 6in. X 2in., 
with L.M. and S. scale, size Jin. x 
Sin. Back plate, two supporting 
brackets, drive drum, pointer, 
two-speed spindle, twin gang 
condenser. Mains transformer 


i . ‘speaker and 
6 x 5 rect. 28/-, plus 2/- post 
and packing. 


HAYES, 


MIDDLESEX 


Marcu, 1951 WireELess WorLD 


71 


The M.O.S. “EASY-TO-BUILD” SERIES 
of HOME CONSTRUCTOR KITS 


(including recommended accessories) 


A.C. AMPLIFIER, TYPE Al. COMPLETE KIT 


including pre-drilled chassis, pre-wired groupboard, valves and all items otiating nuts, bolts, 
solder tags and solder. With Instruction Manual. FOR A.C. ONLY. 200-250 v. £4 

As previously advertised. ome 
INSTRUCTION MANUAL if purchased eopnenaaty. (Contains full con- 
struction details). re a ae 3.6 


A.C. /D.C. AMPLIFIER, TYPE A2. 


The amplifier type A2 is based on the same fundamental design as its successful papdocnscer, 

the A.1., but while the Al can be used only on A.C. mains, the A2 may be used on A.C. or D 

The A2 is introduced to meet the penton A of those who areon D.C. To those on A.C. the Al 

is to be preferred since the safety factor is so much er. 

Owing to the use of a transformer-les: mn paws supply A2 amplifier is offered at a price which is 

extremely competitive, and places g equipment in a price range so far eard of. 

All the components which form the A2 amplifier are tested and of first grade. Moreover each 

kit is fully guaranteed. 

The kit is supplied complete in every detail right down to nuts, 7 solder tags, and solder. 

A pre-drilled chassis is supplied. A comprehensive instruction manual gives the fullest construc- 

tion details, the instructions being written in such a way that those — Tt previous knowledge 

can construct the A2 amplifier with the sure knowledge that it will operate, without trouble, 

from the time of first switching on. The instructions are supplemented with many clear diagrams. 

The circuit is simple and straight forward, but by the careful choice of component values the 

performance is outstanding. Primarily designed for crystal pick-ups, the amplifier can be used 

with magnetic pick-ups if esired. Output 2.5 to 3 watts. £2 19. b 
Complete kit with valves for A.C./D.C. Mains Paee 


Instruction Manual. ONLY 3.0 


HIGH QUALITY 10” SPEAKER. 


Specially selected for use with our amplifiers. 
purchasing one of the amplifier kits. 


HOME BROADCASTER MICROPHONE. 


Complete with matching tomnstocunee, mounted on neat bakelite desk quae. 
Highly sensitive . 


ACOS. GP20 MICROCELL PICK-UP. 


Extremely low Sey oy ee grams—and a flexible stylus mounting, virtually eliminating 
record wear. The GP20 has a rising bass characteristic which enables it to be used without 
equalisers. The crystal element is non-hygroscopic and unbreakable. We recom- £3 11 5 
mend this pick-up as first choice for use with the Al amplifier. oe «e ° . 


AC. 504CB COLLARO MOTOR UNIT. 


Single speed 78 r.p.m. Well constructed for long life and reliability. Turntable rim 44 
Crystal pick-up, mounted in neat balanced bukelite arm. New -— boxed, with full 
size mounting template. A.C. ONLY. 200-250 v. 


A.C. 504MB COLLARO MOTOR UNIT. 


Specification as above except that a angus ie is onpuged, 
NLY 200-250 v. 


DECCA PLAYING DESKS. 


33A. Single speed player for 33} r.p.m. records. 
ecaghie stylus in spring Soa arm. Mounrte 
A.C. ONLY 200-250 v 

33B. Seocitention as per 33A but eames in omnes aeerenpncanee aueed wooden 
case with lid. ° 


RADIO FEEDER UNIT, TYPE RFI. 


This radio feeder unit has been designed for use with the A amplifier in response to many 
requests. Please note it is not sultable for use with the A2 am; 

As with the Al amplifier itself, ra coupled with -... Sa has been the keynote. 
The tuning unit uses a “‘ straight TRE circuit tuning the Medium Wave Band only and the 
power to operate it is drawn from the Al amplifier. i pe provided with its own power unit, it can be 
used with the A2 or any other amplifier 

Although a TRF circuit is employed, the unit is exceptionally sensitive ; enough to be used in 
areas of only moderate signal strength from the transmitter. Its selectivity however debars its 
use in areas of low signal strength. 

By the use of a TRF circuit the bandpass is such that the output fed into the Al amplifier is of 
very high fidelity, and full advantage can be taken of the transmitted quality. 
The unit is provided with only two controls—Tuning and S y—and o ly is 
very simple to operate. No tuning scale is provided as it is thought that the great majority of 
constructors will prefer to fit the unit into a cabinet and so be able to choose an assembly to suit 
the housing. Ade te spindle length i is provided in all cases 

In line with the po on ** easy-to-build ”’ series the kit is complete i in every detail, and the instruc- 
tion manual fully detailed and illustrated 


This offer is only available to those 
eee Rage RR ee, ee 


7.6 


“C- $5.19.2 


ight-weigh tal pick- ith 
ie ‘Sesased cused’ ben. £9 ® 9 ° 0 


* £12.1.6 


Complete Kit with Valves £2 . 
Instruction Manual only 2.0 


HIRE PURCHASE TERMS ARE AVAILABLE ON ORDERS OF £10 OR OVER. 


Terms : one third of total cash price as deposit. Balance, plus 10% interest, spread over six months 
to make six equal payments. 


A REVOLUTION 
IN SOLDERING METHODS ! 


52/6 


Post Free. 


ve immediate delivery of the 
BOnGOYNE SEVEN-SECOND SOLDER 
GUN, and all guns which WE Bt 
are GUARANTEED for TWO YEA 


to re-tin the bit? How much electricity DO YOU waste 
The Burgoyne Solder Gun gives you heat in seven Bann haan 
and all the heat where you want it. Cold when sot in use, 
no waste of electricity, no danger from picking up the 
wrong end."’ No constant re~- 
The Burgoyne Solder Gun is a balanced instrument easy to 
handle. Itisrobust, has no elements to burn out, po mica to 
« yr and make the bit “ 
ve nearly exhausted our stocks of ‘‘ cancelled export 
which we have been able to offer at the reduced 
price of 52/6, and must therefore advise our customers t! 
be an lnonsase to the list peiec of 79/6 as trom 


ORDER NOW TO SECURE AT THE REDUCED PRICE. 


For 
RELIABILITY 

us 
EFFICIENCY 


ur must havea 
URGOYNE 
AERIAL CONNECTOR 


This is the ONE and ONLY unit 
available which enables a really 
efficient and reliable weather- 
proof connection to be made 
between dipole and feeder. 
Why continue to worry about 
your dipole ? Come gale or hail, 
rain in drops or by the bucket, this connector will never 
let youdown. ORDER NOW! Price increases April let. 


BRAND NEW IN ORIGINAL CARTONS 
REMINGTON 
“ ” 


Biue Streak 
ELECTRIC DRY SHAVER 


The World's finest Multiple Head Shaver. 

Shave anywhere without fuss. No brush, soap or hot water 
needed Even the toughest beard and tenderest skin 
respond to the Remington 

The FOURSOME (4 shaving heads), . £7/16/5 
The FIVESOME (5 shaving heads), £8/17/7 

Hire purchase terme ‘ovailable. 
7? DAYS FREE TRIAL ON CASH DEPOSIT 


Miniature SPORTS BINOCULARS 


A pair of small binoculars with superficial magnification 15 
Pinisbed in paste! plastic. Extra light-weight 1 
64. postage and packing. ONLY 


B.8.R. TAPE AND WIRE RECORDER MOTORS 


This small induction motor is specially designed for mag 
netic tape and wire recorders. Absolutely silent in operation 
and virtually free from vibration. Minimum stray magnetic 
field for A.C. mains 100-250 volts 50 cycles. 38/- 
Post Free. 


“IVALEK ” CRYSTAL SET 


& radio set in the palm of your hand! A beautifully y+ 

rT, that looks good and IS GOOD. The 
-on*tructed on an aluminium chassis and the circuit oh 
although si ple, is highly erficiont. All that is required is an 
aerial! and earth, and a pair of high-resistance 17/6 
head yhones for good trouble-free reception / 
Post ind packing 94. Standard Model, withow! waning dial 
12/6, postage and pucking $d. 


MAIL ORDER SUPPLY CO., THE RADIO CENTRE 
33 Tottenham Court Road, London, W.1. Museum 6667 


Wriretess WorLD 
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LF.F. RECEIVER TYPE 
R3108. BRAND NEW AND 
IN ORIGINAL 

Contains 8 new 

4 SP41, 1 EAS50, 

1 VR78, 2 CV6. Also a host 
of components, coils, con- 
densers, resistances, etc. A 
motor generator with input 


T.¥. SCAN COILS FOR LINE AND 
FRAME. Brand new, manufacturer’s 
surplus. For 9in. or 12in. c.r. tubes. 


LASKY’S PRICE 14/§ Post 1)/-. 


RADAR RECEIVER UNITS TYPE 
3584. Brand new, in original wood 
transit case. Contains 23 valves: 
15 EF50; 3 EB34; 2 VR65; 1 VR55; 
1 VR56; 1 EA50. Also incorporated 
in this unit, is the Receiver Unit 153 
(45 Mc/s Pye strip), which contains 
6 EF50 and 1 EAS5O valves included in 
the above line up. Hundreds of com- 
ponents of all descriptions, including 
pot/meters, resistances, condensers, 
etc. Built on large size chassis : 18in. 
13}in 8in. Weight 45lb. 


LASKY’S PRICE £5 : 19 i 6 


Carriage 10/- extra. 


RECEIVER UNIT TYPE 153 
(45 Mc/s Pye ae: BRAND 
UNUSE 


DE LUXE TELEVISION 
CABINETS. For 9, 10 or 12in. 
cathode ray tubes. Beautiful figured 
medium walnut finish, with high 
polish. Fitted with shelf for receiver, 
glass, speaker baffle and fret, rear tube 
protector, and castors for easy move- 


ment. Undrilled. £8 , 10 ; 0 


LASKY’S PRICE 
cabinet : 


Carriage 12/6 extra. 

Outside dimensions of | 

16}in. 16}in. 32in. high. 
PACKARD BELL TYPE 
K. MICROPHONE PRE- 
AMPLIFIERS. BRAND 
NEW AND UNUSED. 
Contains 2 valves 1 6SL7 
twin triode, and 1 28D7 
twin pentode. Also associa- 
ted components, input and 
output transformers, etc. 
Contained in lightweight 
metal case, Size: 4}in. x 
5in. x 4in. Designed to 
increase the output of low 
gain pick-ups and micro- 
phones. Supplied with full _ 
~circuit- and details. 
LASKY’S PRICE 16 6 
Postage 1/6 extra. 


CASE. Contains 2 cathode ray tubes, 
one 6in. VCR517 and one 3in. VCR139. 
Also the following valves: three SP61, 

one 6J5, three EA50, one D1. Dozens of oe on cape 
components, | 4 
densers, seven pot. meters, etc. Enclosed 
in metal case, size 12in. x 9in. x 
Weight 40lb. 

LASKY’S PRICE 
Carriage 7/6 extra. 8 x 
The 162C Indicator, Less the VCR139. | 69 

LASKY’S PRICE 
Carriage 7/6 extra. 


PLESSEY TELEVISION! THE FAMOUS TYPE 6 
Line EHT Trans. 21/3 INDICATOR UNIT. 
Pocus Ring 19'6 BRAND NEW AND UN- 
Line width coil 8/9 USED. IN MAKER’S 
Boost choke 5 ORIGINAL CARTON. 
Contains 1 6in. c.r. tube 
VIBRATOR type VCR97 and 7 valves: 
POWER PACKS. Output 4 EF50; 3 EB34. Also 
volts, 80-100 m/a. 12 pot/meters, and hun- 
Suitable for operating an dreds of assorted compon- 
A.C. mains radio from a ents, resistances, conden- 
6 volt source with the sers, etc. In me case, 
minimum of conversion. grey enamelled, size: 18in. 
Supplied with vibrator and Shin. Thin. Weight 
6X5 rectifier. In black metal 28Ib. 
case, size: 6in 5in. LASKY’S PRICE 


TASKY’S PRICE / i 
Carriage 2/6 extra. 29 6 Carriage 10/- extra. 


6 VOLT 


Limited Quantity AR RECEIVER 


RAD 
L.S.L. PORTABLE iio 
VALVE AND CIRCUIT) } yay Sentains 
prt hg he RL37; 1 HVR2; 

2 EA5O; 1 EC52; 
PRICE £10 ns 19. 67 E i VR507. 
Complete. Carriage 10/= dozens of other components. 
extra. Brand new and un- including condensers, coils, 
used. Details available. resistances, etc. Totally 
enclosed in metal cabinet, 
INDICATOR size: 18in. Thin. 
162C. (8hin. Weight 35lb. 


RADAR 
UNITS TYPE 
ER’S ORIGINAL WOOD) Carriage 7/6 extra. 


BRAND NEW IN MAK- LASKY’S PRICE 59 6 


ALL 


coils, resistances, con- 


8 mfd. 500 v. w. 

8 mfd. 450 v.w. ...... 
—. 16 mfd. 500 v. w. ... 

16 = 16 mfd. 450 v.w. 

|25 mfd. 25 v.w. ...... 
16 mfd. 500 v.w. 
100mfd. 350 v.w. 
64 mfd. 500 v.w. 
Postage extra. 


79/6 


APA KH awnw 
wawanev: 


59/6 


EX. A.M. RECEIVER TYPE R1i132A. BRAND NEW AND 
UNUSED. 
frequency receiver. 
VR65, one VR66, four VR53, two VR54, one 6J5, one VS70 (voltage 
stabiliser), one VR57. 
0-5 m/a. tuning meter, R.F. and L.F., gain controls, jack sockets 


IN MAKER’S ORIGINAL WOOD CASE. High 
100-124 Mc/s. Contains 11 valves: one 


Large tuning scale, with slow motion drive. 


NEW AND D. Con- 
tains 4 RF. stages, detector, 
video amplifier, phase splitter. 
Uses 6 EF50 and 1 EA50 
valves. Stripped from brand 
new equipment. Supplied 
with valves. Full circuit and 
connecting details free with 
each 


of 24 volts, and output of 

LASKY'S PR KY'S PRICE 
-ASKY’S ICE LASKY = 
Carriage 3/6 extra. 25 = Post free. _ 63 
COMMUNICATIONS RECEIVER. TYPE P.C.R. By Philips 
Perfect condition. Aerial tested before despatch. 6 valve superhet 
circuit: R.F., F.C., two I.F.s, D.D.T., pentode output. Frequency 
coverage: 16-50 mtrs.; 200-550 mtrs.: 800-2,500 mtrs. Fitted 
in metal case, black crackle finish, with built-in loudspeaker. Fly- 
wheel tuning. May be used with any suitable power pack. Sup- 
plied complete with 6 brand new Mullard valves: 3 EF39; 
1 ECH35; 1 EBC33; 1 EL 32 


LASKY’S PRICE £10 s 10 es 0 Carriage 10/- catra 
Power pack for P.C.R. Receiver. 12 volt. 
LASKY’S PRICE 39/6 Carriage 5/- extra. 
CAR RADIO PLUG SUPPRESSORS. Brand new Ex-Gov. 
Normally listed at 1/6 each. 
LASKY’S PRICE 1 = each, 10/- per dozen, Post Free. 


AMERICAN AIR CORPS RECEIVER TYPE BC454. Brand 
new in original cartons. Frequency range 3-6 Mc/s. Contains 6 
valves: 3 12SK7; 1 12K8; 1 12A6; 1 12SR7. Also dozens of 
miniature components, resistances, condensers, etc. Built in black 
crackle metal case, lightweight, size: 1llin. 5in. 5hin. Weight 


101b. 
LASKY’S PRICE 55 /= Carriage 3/6 extra. 


for line and ’phone. Totally enclosed in metal case, grey enamelled 
with plated handles. Size: 18in. 10in. llin. Weight 
packed 54lb. 

Supplied with circuit and calibration chart. 


LASKY’S PRICE 99 6 Carriage 10/- extra. 


EX-A.M. COMMUNICATION RECEIVER TYPE Riis. 
BRAND NEW IN WOOD TRANSIT CASE. Aerial 
. tested before despatch. 
Supplied complete with 
10 valves. Circuit: B.F.O., 
A.V.C., R.F. Amp., two 
I.F. stages, magic eye, etc. 


500-200 
-3__ 200-75 ke/s. 
LASKY’S PRICE 


£12.10.0 


Carriage (in wood case), 7/6 
extra. 
Full modification data and circuit details supplied free with each re- 
ceiver. Power pack and output stage for the R1155, as described in 
the modification instructions. Fully assembled, and supplied with 
output valve and rectifier. In black enamelled case ready for use. 
LASKY’S PRICE 79 6 Carriage §/- extra. 
SAFETY FIRST. Fused test prods. Fully insulated pencil type 
with retractable point. Contact is only made when desired by 
ressing top. Each prod contains a cartridge type fuse and spring. 
-ASKY’S PRICE 4 11 per pair (one red, one black). 
Post 6d. extra. 


LASKY’S RADIO. 


370 HARROW ROAD. PADDINGTON. LONDON. W.9 


(Opposite Paddington Hospital!) 


Telephones: CUNningham 1979 and 7214 


Hours; Mon. to Sat. 9.30 a.m. to 6 p.m., Thurs, half day 1 p.m. Send a 2}d. stamp with your name and address (in 
block letters please) for a copy of our current stock list, giving details of our supplies of new manufacturers’ surplus 
equipment and ex-Government radio, radar and valves, etc. 


Marcu, 1951 


Wrrecess Wor_p 


SIZE: 10" LONG, 43" WIDE, 


LONDON & BIRMINGHAM 
FREQUENCIES 


10 VALVES 


VALVE LINE UP. 
Sound and vision R.F. 


amp. 
Sound 2nd RF. amp. 
Vision 2nd RF. amp. 


TELEVISION 
SOUND & VISION ON A SINGLE CHASSIS 


1" DEEP 
MADE POSSIBLE BY USING THE LATEST MINIATURE VALVES 


LONDON CHASSIS 
CONVERTS EASILY 
TO HOLME MOSS 


These units are not ex- 
Government, but brand new 
manufacturer’s surplus. May 
be used with any type time 
base and c.r. tube. The unit 


Sound 3rd RF. amp. 

Vision 3rd RF. amp. 

Sound detector and 
noise limiter. 

| Vision detector and 


LASKY’S PRICE £6 19 6 


is fully assembled and wired, 
supplied with all valves and 


noise limiter. 
Sound output. | 


Carriage 3/6 extra. 


ready for fitting. Voltages 
required: 6,3 v. at 3 amps. 


Sync. pulse separator. 


6 AMO. Video output. 


Complete with all valves. 
Send 6d. for a copy of the full data, circuits and photographs dealing with this unit. 


NO ENTRAE and 270 v. at 80 m/a. 
SAVES—SPACE, TIME, CASH. 


Sold only at 


LASKY’S RADIO 


Telephones : CU Nningham 1979 & 7214. 


370 HARROW ROAD, PADDINGTON, 


Hours : Mon. to Sat. 9.30 a.m. to 6 p.m. 


LONDON, W.9. 
(opposite Paddington Hospital) 


Thurs. Half Day 1 p.m. 


GALPIN’S ELECTRICAL STORES 


408 High Street, Lewisham, London, S.E.13 


Telephone: Lee Green 9309 Near Lewisham Hospital 


EX-NAVAL CATHODE RAY UNITS, as new, containing loads of 


useful parts, Chokes/Transformers etc., weight 92 Ibs. a few only to clear 
25 /- each, carriage 7/6, |.F.F. Units ex-R. A. F., containing ROTARY Generator 
24 volts D.C. input 450 volts 50 M/amps. output. VALVES and many other 
useful parts to clear 22,6 each. Carriage paid. 

MAINS BOOSTER TRANSFORMERS. 1,500 watts tapped 0, 6, 10, 
19, 175, 200, 225, 240 by 7 250 volts, good condition, electrically guaranteed, 
£4,13- each. Carriag 

HIGH CYCLE ROTARY CONVERTORS. 24 volts D.C. Input 100 
volts, 3 phase, 400 cycles, approx. 60watts output, as new 35- each. Carriage 


3/6. 
DOUBLE WOUND 3,000 WATT VOLTAGE CHANGER TRANS- 


FORMERS. [30 to 250 volts or vice versa, weight 100 Ibs., £10 each. 
arriag 
REPULSION. INDUCTION }{ H.P. MOTORS. 230 voit, 50 cycles 
| phase, complete with reduction gear, 50 r.p.m., by well known makers, 
a few only to clear, £8 10,- each. Carriage 10/-. 
DOUBLE-WOUND TRANSFORMERS. Suitable for Welding etc. 
Input 230 voles, 50 cycles | phase. Output 50 volts, 100 amps., £15/10/- each. 
Carriage 10-. 
X-R.A.F. CRYSTAL MONITORS. Less Xtals and vaives, these units 
contain many useful parts, Transformers/Condensers/Resistances etc., 
the basis of a midget receiver. To clear 5/- each. Post I/-. 
SWITCH-BOARD METERS. (in. scale 0 to 14 amp. D.C., 17/6 each. 
0 to 30 amp. AC DC, 22,6. Oto 14 amps. AC/DC, 22/6 each. All fully guaran- 
teed 
MAINS TRANSFORMERS (New), ali 200/250 voit primaries in steps 
of 10 volts. Output 350/0 350 volts, 450 m/a., 6.3 v.8a.,6.3v.8a.,4v.4a., 
5 v. 4a., 62'6 each - 500.0 450 volts 300 m a, 6.3 v.8a.,6.3 v.8a.,4v.4a, 
5 v. 4a., 62 6 each ; 5000 500 volts, 300 m/a., 6.3 v. 8 a., 6.3 v. 8 a., 6.3 v. 4a., 
Sv. 4a. 3 v. 42., 676 each ; 350/0/350 volts, 250 m/a., 6.3 v. 8a, 4v.8a., 
4. 4a., 6.3 tapped 2 v. 2 amps. (Electronic), 57/6 each. Carr. 3/6. 

MAINS TRANSFORMERS (New), a! with 200/250 volt prtneries in 
steps of 10 volts ; output 350/0'350 volt, 180 m/a., 6.3 v. 8 a., " 
37.6 each ; 350/0/350 volts, 180 mya., 6.3 v. 4a.,5 v.38. 4v. 42., 3716 each : 
500,0 500 volts, 150 mia., 6.3 v.4a..4¥. 4a. 5 v.32. 42/6 each ; 425/0/425 
volts, 160 m/a., 6.3 v. 3a. 6.3 v.3a., 5.3. 396 earch. Carriage extra 1/6. 
MAINS TRANSFORMERS. 230 volts, 50 cys., | ph. input, tapped 
output, 0, 6, 12, 18 voles at 4 amps., at 17/6 each, post 1/6; another 230 volt 
input, 700/0,700 volt, 70 m/amp., 12v.1 a., 4v. 2b a., 276 each, post 1/6. 
METERS EX-W.D. SURPLUS (New), 2in. scale, moving coil 0 to 
20 volts, 6/- each, post 9d. ; — 0 to 40 volts, 7/6 each, post 9d. ; 
another 0 to 10 amp., 12/6 each 
EX.GOVERNMENT AUTO "WOUND py oo pgp (as new), 
1,000 watts output, 115/230 volts or vice versa, €4/10/0 each, carriage 5/- ; 


Terms: 
CASH WITH ORDER. NO C.O.D. 
EARLY CLOSING DAY THURSDAY 
ALL GOODS SENT ON 7 DAYS’ APPROVAL AGAINST CASH 


another 1,000 watts, from 5 to 230 volts, with various tap ings inclusive 
of 110, 150, 60, 90, etc., etc., all cappings at |,000 watts, £5/100 each, carriage 
paid. 


DUCOIN VARIABLE TARIFF ELECTRIC LIGHT Id. is. SLOT 
METERS, al! fully _—— 200 250 voit A.C. mains 5 amp. load, 426 
each, carriage 2/6 ; 20 amp. load, 57/6 each, carriage 2/6. 

SMALL SIZE CheDiT TYPE ELECTRIC METERS, 200/250 volt A.C 
mains, overall size 44in. x 34in. x 34in., weight 4 Ibs., 10 amp. load, 25-, 
post |/- ; 20 amp. load, 30-, post I/- ; 25 amp. load, 35-, post | - ’ fully 

uaranteed electricall 

BRIDGE MEGGERS, by well-known makers, 250 volt type, complete in 
joer Ay case, as new, £12/10/0 each, carriage and packing 7/6. 

NS VARIABLE SLIDE RESISTANCES, protected type, by well- 
eee makers, 450 ohms., 9 amps, 22/6 each ; ditto, 1,500 ohms to carry 
45 amps, 22/6 each ; not ore - 4 ohms, to carry 25 amps, 10/- each ; 
14 ohms to carry |/4 amps, 126 e 
ROTARY CONVERTERS, 24 a D.C. input, 50 volts 50 cycles, | ph. 
at 450 watts output, complete with step-up Transformer from 50 to 
230 volts, £7100 each, carriage 10/-, condition as new. 

ROTARY CONVERTERS, EX- NAVAL, well-known makers, 100 volts 
D.C. input, 230 volts 50 cys. | phase at 250 watts output, capable of 100 per 
cent. overload, weight 100 Ibs., condition as new, £10, 10,0 each, carr. paid. 
POWER ‘wor ORMER AUTO WOUND, voltage changer tapped 
0, 110, 150, 180 and 230 volts at 1,600 watts, 50 each, carriage 36 ; 
ditto, 2,000 » Ag £6/5/0 each, carriage 3/6 ; another tapped O 110, 200, 
230 volts at 350 watts, at 48/6 each, carriage 2)-. 

EXTENSION P.M. SPEAKERS. Makers, Johnson & Phillips, 3}in., 
2:3 ohm., speech coil will handle |} watts (new, boxed), 86 each. Rotary 
Transformers, ex- y a . D.C. to D.C., 28 volts to 1,200 volts at 70 m/amps., 
7/6 each, carrjage | 
EX-R.A.F. MICROPHONE TESTERS. These contain a 2}in. scale 
0 co 450 micro-amp. meter shunted to | m amp., calibrated 0 to 10 volts, 
moving coil, complete w.th | m/a rectifier, ‘‘ mike transformer," etc., all 
contained in polished wood box, as new, 176 each. 

ELECTRIC LIGHT CHECK METERS, quarterly type, for i riatoming 
| wg apartments, etc., all fully guaranteed electrically for 200/250 volts 

C. mains, 50 cycs., | ph., 5 amp. load, 17/6 each ; > frets load, 20/- ; 
20 amp. load, 25/- each, 50 amp. load, 37/6 each ; carriage 2/- - extra on each ; 
special discount of 10 per cert. on quantities of one dozen or more. 

MAI TRANSFORMERS (New). Ali 200/250 volts input in steps 
of 10 volts. Outputs, 0, 6, 12 and 24 volts at 10/12 amps., 47/- each ; 0, 18, 
30, 36 volts at 5/6 amps., 42/6 each ; 0, 6, 12 and 24 volts at 25.30 amps., 

68,6 cach ; 0, 6, 12 and 24 volts at 5/6 amps., 35/- each. 

CONDENSERS by well-known makers (new, boxed), 2,500 mfd., 
50 v./wkg., 7/6 each. Smoothing Chokes, 3/5 Henries at 250 m/amps., as 
new, by well-known makers, weight 7 ibs., 12'6 each. 
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CONSTRUCTORS!! 
iw ton uenee || HERE'S A 


PROJECTION RADAR INDICATING EQUIPMENT 
MODEL V.G. TYPE CG-55AEB BARG I / 


Designed and produced by the General Electric Co., 


U.S.A., for installation in ships, shore stations, aerodromes 
or research establishments. This Projection Type Plan | | 
Position Repeater performs a duty similar to the con- 


ventional P.P.l., except that the pattern is optically 
projected on to a large flat horizontal surface, instead of OU S Oo 0 
being observed directly on a cathode ray tube face. The Pp hi D WwW RTH r 


complete unit is approximately the size of a desk, 35in. ; 
high, with the viewing screen occupying half of the top 
surface, and is operated as a plotting table, on which the 


actual map-in-motion is portrayed. Navigational calcula- 


tions are made directly on the paper viewing screen 

which can be replaced at will from a concealed 30 yard 

roll supply. 

The full screen may be employed to map an area of 4, 

10, 20, 80, or 200 miles radius, the choice of range being 3s 
made by a range selector switch. Electronically generated 

range marks divide the screen into concentric rings for 


ranging purposes. In addition, two bearing scales are 
projected on to the screen, one being fixed to present 
true or relative bearing, the other rotating to present 
heading. The radar pattern is therefore far more signi- 
ficant, because it can be observed simultaneously with the The home constructor should derive a lot of satisfac- 
attern of actual bearing. | tion from this chassis—it contains so much of value 
The equipment is designed for operation with any radar | , t® him. It might even have the very component he 
system, of repetition rates of from 60 to 1,000 per second, has been looking for. 


and only very limited arrangements are necessary to The light but immensely strong steel framework, 
provide the video, trigger and synchro inputs. paxolin and aluminium panels, stand-off insulators 


and the innumerable lengths of high-quality, beautifully 
BRIEF TECHNICAL SPECIFICATION insulated leads are all worth far more than is being 


asked for the whole chassis. 

Power requirements: {115 v. A.C. Single phase, or 230 v. with ba 
auxiliary transformer. Total consumption 1765 watts. READ THIS —_— 

: | = a 
input requirements : Trigger voltage 5-40 volts peak. Video voltage | oe 
3 volts peak max. | a Average Contents 
Ambient Temperature Limits of Operation: O°C to +50°C. ™ (all new and unused). 
Screen Diameter : 25iin v a. - + ; 
Picture Diameter : 24in Bi ae '> s | 5 250 K. I-watt Resistors. 
Image Visibility : Image on Projection Screen may be observed | 4 i : 4 100 ohm. |-watt Resistors. 
in the presence of approx. | foot candle of indirect lighting. | [art ke - 2 600 v. | mf. Condensers. 


it 3 | | mi : 
eee System : Highest grade lenses and components by Bausch & : Ne 9 High-voltage Condensers, 


Range Accuracy: + 1% of cota! designated range. : ! I to Ol. 
Bearing Accuracy : Within .75 degrees. i : | 3-way Switch. 
Overall Dimensions : 59in. x 34in. x 35in. - . 2 H.F. Chokes. 
Weight unpacked : |,000 Ib : : : I Relay Switch. 
The exceptional quality of construction, together with the numerous ” ae + 1 Ceramic Valve Holder. 
operational advantages, are several of many features which make “ VIEW ‘ 
this advanced equipment of outstanding interest in the field of Radar > Lamp fuse with holder. 
Engineering Spring Terminals. 


Paxolin Panel 64in. x Sin. 


RADAR INDICATING EQUIPMENT . Aluminium Panel, black 
MODEL VE. TYPE CAY-S55ADV | | Phe, finished. 
Manufactured by The Westinghouse Mfg. Co., U.S.A. A Plan Position > Large number Multi-coloured 
Indicator Repeater of conventional type employ ng a seven inch {" leeved leads 
electro-magnetic cathode ray tube. Instrument is fully enclosed in . : ee g 
console type housing. Very strong steel framing. 
BRIEF TECHNICAL SPECIFICATION. 7 Innumerable Nuts and Bolts, 
Power raquicoments : 11S v. A.C. Single phase, or 230 v. with d “files j Soldering points. 
om sears a: : E ‘ Stand-off Insulators, etc., etc, 
nge Calibrations: Electronic, with switched sel f ; 
4, 20, 80, 200 miles radius. Se ee een al eee . The whole outfit, weight 18 Ibs, 
Overall Dimensions : |3in. x 24in. x 26in THE . ‘sent to any address for only 5 -. 


Full technical details of the above equipments available on request. ae foal part cost of packing 


LAWRENCES, 61BYROMST.,LIVERPOOL,3 | | E583: — SPECIALOFFER: 4 for 1, carriage paid 
ic eheeboni THE NEWLONDON ELECTRON WORKS, Ltd. 


Dept. 92, EAST HAM, LONDON, E. 6. 
Telephone: Grangewood 9044-1363 
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Measure 3 thost rivolt 


with the 
SENSITIVE VALVE VOLTMETER 


This instrument enables measurements from ImV to 100 
volts to be made within the frequency range of 10 c/s to 
500 ke/s. The meter is calibrated with a logarithmic scale 
for voltage readings, and a linear scale for decibel readings 
together with a constant reading accuracy of 5°%, at all 


FURZEHILL LABORATORIES LTD. 
BOREHAM WOOD, HERTS. ELStree 3940 


SCHOOL 


THE NEW MODEL — RA. II. 


for Schools, Institutions, Hospitals, etc. 


@POWER OUTPUT 10 WATTS 


(3 Q PUSH-PULL) 


@INPUT FOR GRAMOPHONE 


@TUNING INDICATOR and 
MONITOR SPEAKER 


@MAINS KEY SWITCH 
@SPEECH-MUSIC TONE CONTROL 
@POLISHED OAK CABINET 


Quix pp. Ltd. 02-6 imi 


HOCKERILL WORKS . BISHOP'S STORTFORD 
"Phone: Bishop's Stortford | 394 


ee ate 


ne RE GIN 
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RADIO SUPPLY CO 


34, HANOVER STREET, PARK LANE, LEEDS, 1. 


Post Terms C.W.0. or C.0.D. 


No C.0.D. under £1. 


Postage 1/2 charged on orders under £2. 


R.S.C. MAINS TRANSFORMERS 


Fully Guaranteed, interleaved, and impregnated. Primaries 200-230-2507., 50 c's. 


DROP THROUGH TYPES WITH TOP 
SHROUD 

260-0-260 v. 70 ma., 6.3 v.2a,5v.2a 
350-0-350 v. 70 ma., 6.3 v.2a., 

350-0-350 v. 80 ma., 0-4-6.3 

0-4-5 v. 2a. 

260-0-260 v. 90 ma., 6.3 v.34 

350-0-350 v. 90 ma., 6.3 v.3a 
250-0-250 v. 100 ma., 6.3 v. 4a 

250-0-250 v. 100 ma., 6.3 v.6a 

for RI355 conversion 

350-0-350 v. 100 ma., 6.3 v.-4 v. 4a. C.T., 

0-4-5 v. 3a. 

350-0-350 v. 120 ma., 6.3 v. 4a, 5v. 3a. 
350-0-350 v. 150 ma., 6.3 v. 4a. 5 v. 3a. 
FULLY SHROUDED UPRIGHT 
MOUNTING 

250-0-250 v. 60 ma., 6.3 v.2a 
Midget type 24-3-3in 
350-0-350 v. 70 ma., 6.3 v.2a,5v.2a 
250-0-250 v. 100 ma., 6.3 v.-4 v.-4a. C.T., 
0-4-5 v.3a 

250-0-250 v. 100 ma., 6.3 v.6a.,5v. 3a, 
for 1355 Conversion 

300-0-300 v. 100 ma., 6.3 v.-4 v. 4a., C.T., 
0-4-5 v.3a 

350-0-350 v. 100 ma., 6.3 v.-4 v. 4a. C.T., 
0-4-5 v. 3 

350-0-350 v. 120 ma.,6.3v.4a.,5v.3a 
350-0-350 v. 150 ma., 6.3 v.2a.,6.3 v.2a., 
Sv.3a 

350-0-350 v. 250 ma.,-6.3 v. 6 a., 4v. 8a., 
0-2-6 v.2a., 4 v. 3 a., for Electronic Eng 
Televisor 

425-0-425 v. 200 ma., 6.3 v.-4 v. 4a. C.T., 
6.3 v.-4 v. 4a. C.T., 0-4-5 v. 3 a., suitable 
Williamson Amplifier 

325-0-325 v. 20 ma., 6.3 v. 0.6 a. 6.3,¥ 
1.5 a., for Williamson Preamplifier 


Sv.2a 


FILAMENT TRANSFORMERS 
All with 200-250 v. 50c's p——- : 
76; 0-463 v.2a,79; I2v. la, 
6.3 v.44. 149; 6.3v.6a., 169 ; 0-2-4-5 
4a. 169; 24v. 15a. or 24y 3 a. 


CHARGER TRANSFORMERS 
All with 200-230-250 v. 50c’s 
0-9-15 v. |. -» 82/9 5 
0-9-15 v. 6 a., ; 0-4-9-15-24 v. 3 a., 

0-9-15-30 v. 3 a. . ‘ 2 


SMOOTHING CHOKES 
200 ma. 5 h. 100 ohms 
100 ma. 10 h. 100 ohms 
80 ma. 12 h. 350 ohms 
60 ma. i5 h. 400 ohms 
40 ma. 10 h. 350 ohms 


Primaries 


FILAMENT AUTO TRANSFORMERS 
7 


6.3 v.to4v.3a,or4v.to63v. 3a. 


ELIMINATOR TRANSFORMERS 
200-250 v. 50 c/s. input, 120 v. 40 ma. 
output ..... ’ 


OUTPUT TRANSFORMERS 
Midget Pentode 35 ma. for 25A6, 2516, 
etc iawn : 
Midget Battery, Pentode 66:1 for 354, 
etc 

Medium Pentode, 5,000 ohms to 3 ohms 
Standard Pentode 5,000 ohms to 3 ohms 
Multi ratio 40 ma., 30:1, 45:1, 60:1, 
90:1 Class B Push-Pull 

Push-Pull 10-12 watt 6V6s to 3 or 15 ohms 
Push-Pull 10-12 watt to match 6L6, PX4, 
6V6, etc., to 3-5-8 or 15 ohm speaker 
Push-Pull 15-18 watt to match 6L6, etc., 
to 3 or 15 ohm speaker ..... 

Williamson type exact to author's ‘spec. 


0-9-IS v. 3 a, 159; 


(Telephone 22153) 


Open to callers 9 a.m. to 5.30 p.m., Sats., until 1.0 p.m. 


Full list 34. Special list for Trade 3d- 


| RECEIVER CHASSIS, |6 s.w.g., Aluminium : 
10-5f-2in., 3/3; 11-6- Ain. 39; Geeaag 
46; , 


AMPLIFIER CHASSIS, 16s.w.g., Aluminium : 
12-B-2}in., 6/6; oaes.. 7; 20-8 
pe vines ware 


ELECTROLYTICS, 4 mfd. 200 v. Tubs 
9d. ea. 6- doz. 8. fd. 500 v. cans 
211 ea. ; 8-16 mfd. 450 v.cans......each 39 


MISC. ITEMS, ex-Govt. Aladdin Coil Formers, 
Slug Tuned, 4/- doz. T.V. Masks, !2in., White, 
29. Receiver Cabinets, 164 x 94 x 7}in. 
approx. cut for Dial and Speaker. Complete 
with Speaker, Fabric and Back, Cream Cellulose 
finish, 12/6 ea. Ex-Govt. Receiver Units, 
type 71, less valves, 69. Ex-Gove. Condensers, 
block paper, | mfd. 1,000 v.. 49 doz. Vol. 
controls with D.P. switch, spindle, lin., 25K, 
100K, 2/9 ea. 


BRAND NEW GOVT. ee VALVES 
(boxed), 954, 955, 956, 29; tu 
R91, 5 0l. 


TRIMMERS AND PADDERS 

4-40 pfd., 3/11 doz. ; 5-50 pfd.. 5+ doz. Twin 
types 50-150 pfd., plus 50-150 pfd., I1- doz. ; 
10-100 pfd., plus 100-500 pfd., 106 doz. ; 
100-600 pfd.. plus 100-600 pfd., 14- doz 


EX-GOVT. ELECTROLYTICS 
50 mfd. 12 v. Solar Cans, 6/9 doz. ; 
175 v. cans, 5/3 doz. ; 
53 doz. 


16 mfd. 
250 mfd. 12 v. cans, 


FULL RANGE OF STANDARD COM- 

PONENTS AVAILABLE AT KEEN 

PRICES. ALL GOODS GUARANTEED 

AND NEW, UNLESS OTHERWISE 
STATED. 


CERTAIN 


“You re 


AVO METERS IN STOCK 

Avo Model 7 

Avo Model 7, high resistance 

Avo Model 40 

Valve Tester 

Avo Minor, AC/DC mode! 

Electronic Test Meter 

Signa! Generator 

Valve Characteristic Meter 

Demonstration of Philips 

Projection Television sets 
in our showrooms 


DECCA HEA 


ADAPTOR for Garrard ... A 
COSSOR DOUBLE BEAM 
OSCILLOSCOPE 


‘Viewmaster”’ 


PROPS: ARTHUR GRAY. LTD. 


London, W.C.2 


it at. ARTHURS: ik 


Xe VALVES: We have probably the largest stock of 
valves in the country. Send your enquiries. 


TAYLORS METERS. List on request 
DECCA eal 4315 § 


Television Kits in stock 
for Birmingham and London areas. Please 
state which required. 


LONDON’S OLDEST LEADING 
RADIO DEALERS 


Turms C.O.D. 
or cash with ovder 


Our Only Address. Gray House, 150 152 Charing Cross Rd., 
TEMple Bar 5833/4 and 4765 


ELECTRICAL, TELEVISION & RADIO ENGINEERS 


to get 


ais 2 


£85 10 0 


EST. 


R.C.A. 


ET4336 COMPLETE 


TRANSMITTER 


NEW AIR TESTED 


Available in quantity for export. 


SPECIAL TERMS TO LICENSED 
AMATEURS. 


FREQ. METERS BC 221 


few still available. 
TRANSMITTING TUBES — ALL 
TYPES. 


SQR 522, VHF Trans/Rec. 


BC 375E TUNING UNITS 
New, with cases, TU 7/89/10 and 
268. 126 each, 2+ carriage. 
TU 5 and 6, 22/- each, + 2/- carriage. 


IDEAL 25 WATT 
TRANSMITTER 

Army Type No. !2, Frequency Cover- 
age !.2 to 17.5 mc/s,in Four Switched 
Bands. C.W. and Phone, Built-in 
Modulator, A.C. Mains, 100 Voit or 
250 Voit, Complete with all Tubes 
and Delivered. £18. 


Send for details of our compact EX TX F-U-40. 40 watts. 


1919 HALLICRAFTER U.K. AGENTS 


McELROY-ADAMS MFG. GROUP LTD. 


46 GREYHOUND ROAD, LONDON, W.6. 
Cables: Hallicraft, London. Phone: FULham 1802. 
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WORLD 


SOME INTERESTING OFFERS 
THIS MONTH 


| EACH ONLY OF THE FOLLOWING COM- 
MUNICATION RECEIVERS: 

HALLICRAFTER SUPER SKYRIDER. Black Crackle 
Case. 10 valves and magic eye. 110-220v. A.C. Crystal 
Phasing. 5 bands. 550 Kc/s-38 Mc/s. Excellent con- 
dition, £25. 

+ aa 9 valves. As new. With | coil. .9-2.05 Mc/s, 
JUST ARRIVED. A new consignment of 1155 RE- 
CEIVERS. Brand new in transit cases. Aerial tested 
before despatch. £10/10/-, carr. 7/6. 

THE FOLLOWING ARE TWO RARELY OB- 
TAINABLE BARGAINS. 

BC375 TRANSMITTER. Complete with 4 Tuning 
Units and Motor Generator. First-class order and con- 
dition, £25, 


NO. 48 EQUIPMENT. | only entirely complete. 
Brand new and unused. Briefly comprises Sender, 
Receiver, |! valves and || spares, microphone, key, 
pedal generator, cases, cables, aerial, etc. First £30 
secures, 

ET4336 TRANSMITTERS. Rough condition. Need 
minor repars. 10 only to clear at ridiculous price. 
£13 10)- each, carr. paid. 

BRAND NEW SPARES FOR ET4336 AS FOLLOWS 
CHOKES R.C.A. 110C/2673. Heavy duty smoothing. 
Weight I9lb. Size 6in. x 6in. x 4in. Suitable for any 
purpose requiring heavy duty unit. Brand new, 5/- each, 
carr. 2/6. 


MODULATION TRANSFORMERS, RCA 110K/117 
working into 2 805's. Weight over 5 Ib. 4$in. x 34in. x 


3in. Brand new. 5/-, carr. I/-. 

CRYSTAL MULTIPLIERS, brand new and unused. 
Complete with 2/807 valves, 45/-, carr. 5/-. 

WE HAVE THOSE HARD TO GET RESISTORS 
FOR THE ET4336. 

100 watts. 3.150 k. (3), 40 k. (suitable substitute for 
31), 5 k. (1), 2 Screw-in Resistors 660 watts. 4 fuses. The 
Kit 55, carr. paid. 

VOLTAGE CONTROL UNITS. Type C3. Has 
On Off Switch, Pilot light, 6 Bank fuse panel, 5and 3 mfd. 
Condenser. Heavy duty mains noise filter, excellent 
case. 12/6, carr. 1/6. 

CAY 471I5SIA TUNING UNITS. 800-1500 Kc’s. 
Brand new with case and lid. 15’-, less case 10/-, carr. 2/6. 
CATHODE RAY TUBES. 3BPI. Brand new, boxed. 
19/6, postage |’-. 

BC357 MARKER BEACON RECEIVERS. 2 vaives. 
12C8 and 12SQ7, Super Sensitive Relay. 12/6, post 1/-. 
RF 24 UNITS. Complete with 3 valves. 5 spot Fre- 
quencies. 20-30 Mc/s. 21/-, post 1/6 

COLLARO GRAM UNITS. ACS04. Latest type. 
Rim Drive Complete with Pickup (not auto change), 
£6/11)-, carr. 1/6 (6 only). 

AMPLION CRYSTAL PICKUPS. Brand new. In 
Cartons, 26/9, post paid. 

TELEVISION PRE-AMPLIFIERS. Fitted with 
EF50. Very compact. Available for London and Bir- 
mingham. Needs 6 v. L.T. and 200/275 H.T. as previously 
advertised. Now selling the fast 1,000. 15/-, post | -. 
Enquiries must be accompanied by 2$d. stamp. 


H.P. RADIO SERVICES LTD. 


Britain’s Leading Radio Mail Order House 
Est. 1935 


55, COUNTY ROAD, WALTON, LIVERPOOL, 4 


Dept. W.W. 


18 TOTTENHAM 
COURT ROAD, 
LONDON, W.1 
Tel.: MUSeum 2453/4539 


« , 
ach Pavis 
C cad, YZ y 


Shop hours: Monday - Friday 9—5.30 Saturday 9-1 
FULL MAIL ORDER FACILITIES. Please add postage 


THE FAMOUS R.I155 RECEIVER. Needs no introduction. 
Supplied in original transit case, in perfect condition. Each 
Receiver aerial tested before despatch. Our price, £8/19/6 (plus 
10/- packing and carriage). 


RECEIVER UNIT TYPE 184. Absolutely brand new, com- 
prising four EFSO, seven SP61, one Klystron CV67, three Neons, 
motor, |.F. Strip, etc., etc., less a relay which has been removed 
from under the chassis. Price 55 -, plus 3/6 packing and carriage. 


R.3584 RECEIVERS. Absolutely brand new in sealed manu” 
facturer’s packing case, including complete 45 mc/s. |.F. strip: 
1S valves type EF5O, EF36, EBC3S. two SP6!, three EB34, relays 
motor, dial, drive, pots., and hundreds of resistors and condensers: 
Only £6 each (plus 10- packing and carriage). 


STROBE UNIT TYPE 68. Absolutely brand new in sealed 
cartons including six valves type EF5SO, five type EASO, 5Z4G, SP6I. 
relays, transformers, potentiometers, slow-motion dial and drive 
hundreds of resistors and condensers. Price 69 6, plus 5/- carriage 
and packing. 


INDICATOR TYPE 6. Needs no introduction. Absolutely 
new in manufacturer's packing case. As recommended for 
ex-Govt. T.V. construction, and ** Wireless World "’ Oscillo- 
scope. Incorporates VCR97 and mu-metal shield, 4 valves EFSO, 
three of EB34, etc., Only 75.- (plus 7,6 carriage and packing). 


BAKELITE RECEIVER CABINET. Size !2in. x Sin. x 6in. 
high. in Brown or Ivory. Supplied complete with ready-drilled 
4-valve T.R.F. chassis, with cut-out for Sin. speaker. 2-wave 
glass dial, back plate, mounting brackets and back. Only 25)- 
plus |- packing and postage. A very handsome cabinet. rum, 
drive and pointer to suit, 3+ extra. 


MODULATOR UNIT TYPE 169. Absolutely brand new 
includes Klystron type CV67, EF5O. 5U4G, three Neons type 
CV71I, rectifiers, transformers, and shoals of condensers and 
resistors. At 35- plus 5- packing and carriage. 


COMMAND RECEIVERS. Absolutely brand new, valve 
line-up, three 12SK7, 12K8, 12SR7, and 12A6, for 1.5-3 mes. 
for 28 volt input, including dynamotor, 69/6, plus 3/6 packing and 
carriage. 


RELAYS. We can supply all 600 and 3,000 G.P.O. types, 
with resistance from  1.9-42,000 ohms. Multi-contacts, 
Siemens high-speed, etc., etc. Price list on request. Manu- 
facturers’ enquiries invited 


UNIT TYPE 207A. Absolutely brand new, complete with 
Klystron CV67, 5Z4, three Neons type CV7I, etc. 19/6, plus 
1/6 carriage. 


SWITCHING RELAY UNIT TYPE CZR. Operation double 
coil 2 makes, one change-over, locking relay, 12 volt 14 amps., 
contacts rated 6 amps. at 16 volts, etc., etc., in black crackle case. 
15,-, post free. 


SPECIAL OFFER. Manufacturer's Surplus ultra-midget super- 
het coil pack for 465 ke/s. and .0005 mfd. tuning. For Medium and 
Short-waves only. Size only 3in. x 2fin. x Itin. deep. tron- 
cored coils, complete with circuit. Price 19/6 only, plus 9d. post. 


LF. TRANSFORMERS. Manufacturer's surplus. tron-cored. 
465 kc's. Size 4in. x Ifin. x Ifin. Per pair 8/6 only. 


‘DENCO” ALIGNMENT OSCILLATOR eae. This 
unit provides a modulated signal for the al $s 
and associated circuits 

The two standard frequencies of 465 ke/s. and 1,600 ke/s. are selected 
at the turn of a switch. 

All supplies are derived from one U.10 cell and one 1289 battery 
inside the unit. Consumption of 50 m/a. single valve type DL92 
is used. Dimensions of case: width 3gin., depth 2Zin., height 
4iin. Price only 39/6, post free. 


A.D.S. QUALITY AMPLIFIERS. Full constructional details 
of our 4}-watt inexpensive quality amplifier are now: available 
including circuit diagram and layout pictures. Post free, 10d. 


.Ccomplete set of components for above amplifier, including cabinet, 


chassis, knobs, etc. Carriage free, only €7/15/-. 
Complete amplifier, constructed and tested. Carriage free, 
only £9/17/6. 


We are situated 100 yds. only from Tottenham Court Road 
Underground Station. A visit will prove well worth while. 
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931A PHOTO-CELL MULTIPLIER AMPLIFIER UNIT COM- 
PLETE. incorporating 931A photo-cell, 2 valves type 6AC7, 6AG7, 
etc., etc. Can be adapted for use in window lighting, warning systems, 
locating foreign bodies in liquids, flaws in textiles, eg alarms, cir- 
cuit switching by relays, etc., etc. Panel size 9fin. x 3fin. Circuit 
diagram not available. Price 45)- complete, post free. 

R.3515 1.F. STRIP. A complete |.F. Unit, comprising 6 SP6I I.F. Stages, 
tuned to 13.5 Mc/s., | EASO diode detector, and | EF35 or EF39 output or 
video stage. A few modifications only are required to adapt this 
unit, which will give pictures of extremely good quality. Price, com- 
plete with valves, and foolproof modification instructions, is 45/-, 
plus 5/- carriage and packing. Limited quantity only. 

R3547 RECEIVERS. Absolutely brand new, in sealed manufacturers’ 
packing cases. Incorporating 15 valves type EF50, 2 of SP6I, EF36, 
EBC33, 3 of EB34. Complete 45 Mc. |.F. Strip, motor dial and drive, 
pots, etc., etc. £6 only, plus 10'- packing and carriage. Whilst they last! 
EX-R.A.F. INDICATOR UNIT TYPE 62. Containing VCR-97 
CRT with mu-metal screen; Xtal Unit! and valves 16/VR65 (SP6!) 
2/VRS54 (EB34) 2/VR92 (EASO), etc., etc., two deck chassis in metal 
case. 18x 184 x ilfin. New condition. 67/6 each. Plus 7/6 packing. 
INDICATOR TYPE 6, These units are brand new, in excellent 
condition, and are all fitted with a VCR97 CRT, the tube which many 
constructors have put to T.V. use. Valves include 4/VR9 (EFSO), 
3/VRS4 (EB34), plus a host of potentiometers and H.V. condensers, 
etc. The complete unit is enclosed in a metal box 18 x 8} x 7}in. 

RICE ONLY £3/19/6 POST PAID 

lease include 10/- for transit case to ensure safe transit of unit. Re- 
funded on return of case. 

RECEIVER TYPE 21. The receiver portion of the W'S 2! operating 
from 4.2-7.5 Mc's. Double superhet from 18-30 Mc's. Incorporating 
B.F.O. and crash limiter. Valve line-up 7-ARP12 (VP23) and 2-AR8 
(HL23DD). Absolutely brand new, complete with circuit. Only 45- 
complete. Vibrator Power Unit for above, brand new, 17/6 only. 
NO. 38 “ WALKIE TALKIE" TRANS-RECEIVERS. Complete 
with Throat Mike, 'Phones, Aerial Rods, and Data Sheet. Freq. Range: 
7.4 to 9 mics. Brand new and guaranteed, £4/19/6. Carr. 2/6. 
RECEIVER R. 1355 as specified for ‘‘ Inexpensive Television." Com- 
plete with 8 valves VR65, and | ea. 5U4G, VUI20, VR92, and a copy 
of “* Inexpensive TV.'" ONLY 55-~ (carriage, etc., 7/6). 
METAL Aer S.T.C. 300 volt 75 mA, 5/-, 24 vole 24 amp., 
17/6 ; G.E.C. 6¥ 4-;)50,76; H 4 20) 2,400 v., 3 mA, 15)-; 
WX6, Wé6, 5 6; ‘evion crystal rect., 3 6 
é4in. WAFER ‘SPEAKERS. Special offer of the above well-known 
speaker, listed at 25-. Limited quantity available, brand new, at 
1S/- each. Post Free. 

DUAL PURPOSE MAINS-TRANSFORMERS. Special 350-0-350 
v. 80 mA, 6.3 v. tapped 4 v. at 3 a., 5 v. tapped 4v. at 2a. Top chassis 
mounting and fully guaranteed. 186 only, plus 9d. post. 
ELECTROLYTIC OFFER. By leading manufacturers. All metal can. 
16 x 8 mfd. 500 v.w., can size 34in. x Igin., 3 for 10/-. 32 mfd. 450 v.w. 
(550 v. Surge) BE37P, can size 44in. x Igin., 3 for 136. Also 16 mfd. 500 
v.w. size 2in. x lin., 3 for 7/6, 8 mfd. 500 v.w. type CT850, can size 
2gin. x din., 3 for 7/-.. Post paid 

FREQUENCY CONTROL CRYSTALS. By American G.E. Co., 
Octal base fixing. Following frequencies only: 2,500 Kce/s, 3,500 Ke/s, 
4,600 Kc/s, 8,000 Kce)s, at 76 each only. NEW 
MILLIAMMETERS. 0-i mA, 2in. scale, square, moving coil, panel 
mounting, only 10/- each. 

O-l mA, 2}in. scale, moving coil, panel-mounting, 15/- each 
0-5 mA, 2jin. scale, moving coil, two mounted on panel, 12/6 pair 
MICROAMMETER. 0-500 microa., 2in. scale, moving coil, panel- 
mounting, 7/6 each 

MIDGET .0005 mfd. TWO-GANG TUNING CONDENSER. 
Size only 23in. x Ifin. x Itin. Capacity guaranteed, standard length 
t-in. spindle, complete with mounting bracket, less trimmers, 6/6 or, 
complete with “* built-in "’ trimmers, 7/6 each plus 6d. post. 
MAINS TRANSFORMERS. 250-0-250, 90 mA, 6.3 v.3 a. 5 v.2a., 
half shrouded, drop through type. Electrostatic screen. Prico 15/- 
only, plus 9d. post. Limited quantity. 

1.6. TRANSFORMERS. Manufacturers’ surplus. lron-cored. 465 
Kes. Size 4in. x Ifin. x fin. Per pair 86 whilst they last. 


Send stamp for current Component List— 
Probably the most comprehensive in the trade 


5, HARROW ROAD, LONDON, W.2 
PADdington 1008/9 and 0401 


Used and recommended 
by the Leading Set 
Manufacturers for use 
by their Authorised 
Service Dealers 


The Radar Video & Sync Generator provides a fully synchronised 
and correctly proportioned television test pattern together with 
sound to allow any receiver to be checked and adjusted outside 
of transmission hours, leaving the set in perfect order so that the 
viewer can switch on, when the programmes are being transmitted, 
with the certain knowledge that the set will not require any further 
adjustment—hence the use of this unique instrument both by 
leading manufacturers and authorised dealers throughout the 
transmission areas. Enquire to-day for details of models for 
London, Midland or Northern frequencies. 


ENSURE A FULL 8-HOUR SERVICING DAY 
with the 


video & sync 
generator 


RADAR, RADIO & TELEVISION 
26, Oakleigh Rd., New Southgate, London N.1) 


U.H.F. TRANSMITTER-RECEIVERS 


of special interest to all enthusiasts on 420 Mc/s. 


We still have a very limited number of complete 
Transmitter-Receivers Type RT-3A/ARN-I. These 
consist of an F.M. Transmitter and Receiver (a total of 
13 valves are included), each containing a built-in 
Power Pack for direct operation from a 24-volt 
supply. Black Crackle cases slightly store soiled. 
SPECIAL PRICE 79/6. 
Carr. and Packing paid. 


Send stamp today for our NEW YEAR BULLETIN. 


WALTON’S WIRELESS STORES, 
203, STAVELEY ROAD, WOLVERHAMPTON 


COILS ¢ COILS ¢ COILS 


T.R.F. @ SUPERHET @ FILTERS @ PACKS 
TELEVISION COILS @ I.F. TRANSFORMERS 


FOR DEPENDABLE COMPONENTS 
CONTACT 


OLY MPIC rapio COMPONENTS 


COIL WINDING SPECIALISTS & MANUFACTURERS 
224, HORNSEY RD., N.7. NORTH 2914 
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Recognised as the Most Reliable Valveholders 


Now in full production 


NOVAL and B7G 


Valveholders 
of all types in 
NYLON LOADED, 


BAKELITE 


a9 A-NOVAL 


We make all types of Valveholders 


fHE McMURDO INSTRUMENT CO., LTD., VICTORIA WORKS, ASHTEAD, SURREY ASHTEAD 3401 


PERFORMANCE PROOF OF FELICITY AMPLIFIERS 


Start catering NOW for high fidelity with this new amplifier 
Incorporates all the essentials for first-class reproduction. 

@ Wide frequency range, 49-15,coo cps., with adequate variable 
bass lift and treble cut @ Hum-free at full output. @ Harmonic 
distortion below 1°,. @ Attractive finish and layout. @ 334%, 
discount. @ Immediate delivery. 

Microphone stage can be sup- 

plied as extra at 43/15/- list. 
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€14.17. 6d. 


complete 


Also 10 watt Power Amplifier. Response 20-20,000 ~ Tuner Units. Model SH6 3-waveband superhet with 
Distortion under .5%. Push-pull output of 10 watts. RF Stage 


Price £21. 10. 0 list. 
FURTHER DETAILS AND LITERATURE FROM Model PBS TRF 4-station push-button. 


FELICITY AMPLIFIERS, 26a, Wadham Rd., Putney, London, 8.W.15. Tel.: VANdyke 7533 


AP LOREY Mnf OIA SP 


we 


80 Wiretess WORLD 


For Quality Bargains Always 
—Best Buy at Britain’s 


Receiver R3584. Contains 15 of EF5O, | of VR56 (EF36), | of VR5S (EBC33), 
2 of VRII6, 3 of VR54 (EB34), | of VR92 (EASO), and a 45 Mc's. ‘* Pye” 
Strip ; also included are |! pot'meters, a motor with gear box, relays 
and numerous other sma!! components all mounted on an extremely useful 
chassis. BRAND NEW IN TRANSIT BOXES. ONLY £5196. Carriage 
paid to your door 


Oscillator Type 217. Contains 2 of EF50, 2 micropack condensers, 25 
mfd. 25 v. heavy duty resistors, 3 relays, 3 pot'meters, etc. A small unit 
with a large content at less than the price of the two EF50s. NEW AND 
BOXED 14/6 post paid. 


45 Mc s. “Pye "’ Strip. A ready made vision receiver. (London frequency) 
Uses 6 of EF5O and an EASO, Complete circuit data provided. In brand 
new condition. Less valves, 39 6, with all valves, 62/6. 


Receiver Type 21. A battery operated superhet receiver covering 
4.2-7.5 Mc/s. and 19-3! Mc's. Operates as a double superhet on the 10 
metre band. Complete with nine 2v. valves and circuit diagram. In new 
condition, 45.-. Carriage paid 


Indicator Unit 6H or t16H. Brand new and contained in manufacturers’ 
original wooden crate. A more up to date version of the famous 6A 
Contents include a VCR97 tube, 4or EFSO, 3 of EB34 and very many other 
useful components. Priced at only 79 6 plus 7 6 carriage. 


Communications Rece'ver Type RII55. Now world renowned as one of 
the finest receivers obtainable. For those not familiar with the set we 
can supply an authoritative Wireless World tircuit and descriptive leaflet 
at 9d. post free. All our receivers are air-tested before despatch and 
supplied complete with 10 valves. Any receiver gladly demonstrated to 
callers. The price is €9 10 - and for an additional 10 - the set is despatched 
in its original transit case. IN BRAND NEW CONDITION 


Shipping and Top Band. Listeners to these bands will be pleased to hear 
that we can now offer a Command Set with a frequency coverage of 1.5 to 
3 Mc/s. (100-200 metres). These follow the same specification as the other 
types of Command Sets advertised below and are supplied complete with 
circuit diagram. The price is 596 post paid. In brand new condition and 
contained in black crackle cases 


Command Receiver Type BC454. A 6 va've superhet covering 3-6 Mc's 
Valve line-up : 3 of 12SK7, ! of 12K8, | of 12SR7, | of 12A6—all metal valves. 
LF. Value 1415 Kes. In brand new condition. Circuit data provided 
Only 45,- carriage paid ~ ~ 


Command Receiver Type BC455. Frequency range of this set is 
6-9 Mc's. and the specification is exactly the same as the BC454 above. 
The price complete with circuit is 55.-. in brand new condition and contained 
in black crackle cases 


Receiver Type 159. Vaive line-up: | of CV66 (grounded grid triode), 
| of EFSO, | of VR6S (SP6I), | of VR92 (EASO), small impulse motor, all 
n case size 85 x 44 x 64 ins. A real bargain at only 1216 post paid 


Amplifier Unit Type 18 165. A neat and compact equipment incorporat- 
ng the following valves : 2 of EF36, | of EBC33, and 2 of EL32. Also inctuded 
are microphone transformers, intervalve transformers, numerous con- 
densers and resistors, etc Are you looking for something to break down? 
Then here's your chance. An experimenter’s gold mine for only 226. 
Post paid 

SCP! C.R. Tubes. Our stock now rapidly diminishing. Brand new and 
boxed. Only 25/- each post paid 


Blower Motors. For operation from !2 or 24v. A.C./D.C. but will run 
from mains when fitted with suitable dropper resistance. Has many uses— 
ventilation purposes, as a hairdryer, etc. AS NEW. Only 12/6 post free 
We also offer a smaller model for operation on 24v. only, at 6/6 post free. 


Meters. A.C. Voltmeter 0-100 Thermocouple 2}in. dial, in bakelite case 
size 4 x 4x 2in. 12/6. A.C. Voltmeter 0-2 V. Basic movement 500 micro- 
amps jin. face. Contains bridge metal rectifier. 126. Pocket Voltmeter, 
0-250 v. and 0-15 v. 10/-. 0-20 Volemeter, 2in. dial, 4/9. 


Small 24 v. Motor. A.C..D.C. operation and complete with gear box. 
Will also work on 12 v. About 140 to | double reduction drive giving 
very high torque at slow speeds. New condition. Only 12/6 post paid 
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I KW TELEGRAPH TRANSMITTERS. Two HF 300’s out- 


put. Operation 3.5 mc to 16 mc. 


HALLICRAFTERS BC 610’s. Complete with speech amplifier, 


antenna tuning unit ; exciter units and coils for all bands. 

RCA TRANSMITTERS. Type ET-4336. Complete with matched 
speech amplifier, crystal multiplier and VFO units. Brand new. 
LM-300 TRANSMITTERS. (U.S.A.). 140 kc to 400 kc and 650 ke 
to 1,600 ke, 300 Watt output. 


No. 12 TRANSMITTERS Wich coupling units, remote control 
etc. 


AUTOMATIC HIGH SPEED TELEGRAPH EQUIPMENT. 
“ BOEHME ” (U.S.A.). Up to 400 signs per minute on line and 
wireless. 


AR-88’s. AR-77’s, S-27’s, HRO’S with coils and power pack, 1155's 
SKYRIDER DIVERSITY HALLICRAFTERS RECEIVERS. 
Complete with console, power units and loudspeaker. 
All above items in excellent working condition. 
Working demonstration upon request. 
TX VALVES 803, 805, 807, 813, 814, 832, 861, 866A, DET-I6 ; 
6L6 Met. and many others. 


Large stock of Tx condensers, crystals and other components 
Alignment and repair of communication receivers and all other 
short-wave equipment undertaken. 


CAL RADIO 


Transmitter Division :— Pegg ae 
The Arches, Cambridge Grove, ‘ Road, 


ndon, W,12, 
London, W.6. Tel. RIV 3279 Tel. SHE 4946 


NEON|iasPROD 


Suitable for testing up to 250 V. supplies 
Will indicate polarity and detect leakage. . 
Housed in moulded rubber biack case- 
Totally shockproof and safe. 


Tests on A.CLD.C_ 
<r 


A.F.BULGIN «co.,110, 


BYEPASS RD.,BARKING, ESSEX 


INDICATOR UNIT TYPE 97. LESS VALVES & TUBE. A WEALTH 

OF COMPONENTS AT A TRULY RIDICULOUS PRICE. 64 

RESISTORS, 12 POT’METERS, 27 CONDENSERS, A VCR97 

HOLDER, EFS50 and INTERNATIONAL OCTAL HOLDERS, etc. etc. 

ALL CONTAINED IN A USEFUL CASE SIZE 19 x 9 x 9 ins. 
ONLY 126 CARRIAGE PAID. 


Our usual comprehensive range of valves, C.R. Tubes, 
components and specialised equipment in huge variety 
and at keen prices. Many, many bargains for the caller. 


CHARLES BRITAIN (Radio) Ltd. 


tt, UPPER SAINT MARTIN'S LANE 
LONDON. W.C.2 TEM. 0545 


3 minutes from Leicester Square Station (up Cranbourn Street) 
Shop Hours 9-4 p.m. (9-1 p.m. Thursday) Open all day Saturday 


RADIOMENDERS LIMITED 
FOR SPECIAL TRANSFORMERS AND REWINDS 
We specialise in 
AMATEURS’ WINDINGS, TRANSFORMERS 


ALL TYPES, CHOKES, PICK-UP COILS, 
INSTRUMENT COILS, Etc. 


Highest workmanship Good Delivery 
RARIOMENDERS, LTD. 

Television & Radio Apparatus, Transformer & Coilwinders. 
123-5-7 Parchmore Road, 
THORNTON HEATH, SURREY 
LIV 2261. Trade enquiries invited. Established 16 years. 
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MYCALEX TELEVISION 


THE 


— DIPOLE and REFLECTOR 


INSULATOR 


@ Watertight assembly. 
@ Long leakage path. 


@ Element rods reinforced by 
the inserted metal tubes, 
at a point where fracture 
is liable to occur. 


@ Mycalex has high surface 
resistivity to moisture 
under damp conditions. 


@ Great physical strength due 
to nature of Mycalex which 
is a bond of Mica and Glass. 


AERIAL MOULDINGS 


"Phone: CIRENCESTER 400 or send enquiries to 


MYCALEX COMPANY LTD - ASHCROFT ROAD - CIRENCESTER GLOS 


ENCLOSED RACKS 


imhof rack units are the most up-to-date enclosed 
racks available. They are made as standard in 
6ft. and 4ft. sizes, to take 19in. panels and are 
19in. deep. Semi-standard variations are depths 
of 24in. and widths to take 22gin. panels. Multiple 
assemblies of any number of racks can be built 
up requiring only two of the hinged end doors 
per assembly. The illustration is of a 3-unit 
assembly, showing one panel half extended on 
telescopic runners, the desk unit, and the gram 
unit which are standard extras. Also available 
are mobile bases for single units, and a large 
selection of panels, handles, chassis, brackets, 
etc. Special quotations can be given for non 
standard variations. Write for iilustrated leaflet 
giving full information. 


\ IMHOF'S 7 


Regd. Design No. 85545! 


ALFRED IMHOF LTD., 112-116, NEW OXFORD STREET, LONDON, W.C.1 
Telephone : MUS 7878 (20 lines). 
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AR88D SPARE CRYSTALS. 455 Kce’s. 15/- each. 
RECEIVERS. Type !8. Cover 6-9 Mc's, and are for battery opera- 
tion. New condition. Only 17/6 each. Phones to suit 4 
MOVING COIL HEADPHONES with moving coil micro- 


Wei phone. Price 6/-. Post !/-. Transformer to match 2. High 
* 2 resistance headphones, 4,000 ohms, 8/6 per pair. Post |/-. 


CABLE. /0fc. length flexible T.R.S. 3-core. Fitted with 3 position 
switch and plug. 1/6 post free. 


A Superior * VIBRATOR PACKS. 6 volt input. Output 180 volts 50 mia., 


fully smoothed. Price 19/6, plus post 1/6. 
PRE-AMPLIFIER TWIN RIBBON FEEDER. Heavy duty 300 ohm, Sd. per sd 
——— ay 300 a ye mo per yd. Co-ax. cable, fin. dia. 
° ohm, - per yd. fin. dia., I/- per yd. 7ft. length tin. dia. 
By : RAINBOW core with Pye plug one end, 1/6, post free. All other Co-ax , 
and feeder, plus |/6 post any length. 
For use with CO-AXIAL or BALANCED FEEDER POTENTIOMETERS. 5 watt wire-wound 20k., 25k., 2/-. 
, 500 ohm and 2,000 ohm 50 watt wire wound on 3in. dia. Ceramic 
Built-in Power Pack, with Metal former, B- —_ Carbon Type Potentiometers, 50k., 100k., 
5 4 : j 1 meg., 2 meg 
Rectifier, EF 91 — peng BRAND NEW 807 VALVES. 7)- each or 4 for 25)-. 
Rainbow Coils. Complete with a AERIAL INSULATORS. Pyrex 7in. ribbed glass, 3/6 per pair, 
Plugs, Crackle Finish, Stee] Case plus |/- post. 


83 , 43” "4 2h” STATION LOG BOOKS. 200 pages printed one side only. 
8 4 ” ‘ Size 8jin. x Ilin. First class paper and bound with heavy cover. 
Alexandra Palace or Sutton Coldfield Price 17/6. 
’ ; Carri id i ord él her 
ie wees | eee 
is giving excellent results with Receivers 
by Bush, Pye, H.M.V., Marconi. Philips, etc. 
Also available: 2-valve model for extreme CHAS. H. YOUNG, G2AK 
fringe areas £7100 All Callers to 110 DALE END, BIRMINGHAM 
It's to your advantage to write for fuller details. Phone : CONTRAL 1688 


RAINBOW RADIO MANUFACTURING CO LTD Mail Orders to 102 HOLLOWAY HEAD, BIRMINGHAM 


Phone: MIDLAND 3254 
Mincing Lane, Blackburn, Lancs., England 


Please print your name and address. 


CONDENSERS Silver Mica * Tubular - Mansbridge PRATTS RADIO———, 
CRYSTALS American * British 1070 Harrow Road, London, N.W.10 


A (Nr. SCRUBBS LANE) Tel. saat 1734 
HEADPHONES High and Low Impedance ; AMPLIFIERS, College General 
METERS Thermo * Moving Coil -Movingiron oe . a 4 valve 10 
i : ui Is} watt P/P Output 
PLUG & SOCKETS Ali Types ne 1S) wait F/P Output 
RESISTORS Carbon and wire wound S ; TR 
VOLUMECONTROLS Carbon and wire wound 4 * r Meodheck over 3 stages, @14/11/- 
“ - 24 are cum lete with 

We hold large and comprehensive stocks of new components MODEL ACI0E £9,9/0 meng ake Ghana Bien 

and units, both Government and Manufacturers’ Surplus Separate impute for one or gram, 
* ® allowing individual fading, ete. Outpute match 3. 5 or 15 ohm speakers. Max 
No. 19 Set, Equipment Available. input volta required for stated output avernge .003 mucrophone, .3 v. § 
terms available. MODEL ACSC, 5 valve 


Wholesale and Export Only. feedback over 3 stages, output to 3, 8, 15 obins, £9/18. 


6. L ACA, : , 
recor radio amplifier, 4 watts to 3 ohms, 25/5/-, ditto U4C for AC/DC mains £5/5)-. 
ANDERS RADIO LTD Stamp for list. Available from mid-March: MODEL AC32E, 32-watt version of ACISE 
" Delivery in strict rotation. Price $17/17/-. 
Full list of accessories for above available. May we send you our valve and trans- 
167, HAMPSTEAD ROAD, LONDON, N.W.I : isieacem F 


former listf? 


EUS. : 1639 EST. 1928 All goc 


xis offered are new and unused. Nearest tube, Kensal Green. 


LYONS RADIO Ltd.—— a ME VER E 
RECEIVERS TYPE R3132. Easily modified for Television sound or an 
vision or as a 2 metre receiver. This unit is almost identical to the 
R3084. Is fitted with seven VR9Is, two VRI36s, one VRI37, one RADIO DEALERS & SERVICE ENGINEERS 
VR92, one VUI34, one VU39, I.F. Amplifier strip, aerial switching 
motor, etc. In good used condition. PRICE 50)-, carriage 5/6. Write for our 1951 Wholesale Price List, givin 
MODULATOR UNITS TYPE 169. Contains one each of VR9I, d e f A. W. F. Louds ker cone abla g 
5U4, CV85, CV67 (Klystron), two Selenium rectifiers, about 330 v. etails © > wy . ou pea e ass tes, 
max. input for 230 v. out at 30 ma., tuning motor, high voltage con- for fast, economical repairs in your own workshops. 
denser, etc. Built on neat metal chassis and housed in case, /Bin. x A. W. F. Range of Transformers for nearly all replace- 
Yin. x 7jin. BRAND NEW and Unused. PRICE 296, carriage 6.6. + c e.-¢ it T % | P Eri 
INDICATOR UNITS TYPE 62. These units are fitted with C.R. ments. |.C.&. Capacitors, lungsram Vaives, Erie 
tube VCR97, sixteen VR65s, two VR54s, two VR92s, wire-wound Resistors & Potentiometers. “View Master” & 


pots., switches, condensers, crystal unit, resistors, etc. The whole built * Electronic Engineering ”* Televisor Components 
on metal chassis and fits into case 18 x 84 x II}in. In good condition 


and C.R. tube tested before despatch. PRICE £31716, carriage 7/6. & Cabinets. Brass B. A. Screws, etc., and hundreds 


0-30 V. MAINS TRANSFORMERS. Primary 200-250 +. 50 c.p.s. of other lines. Postage 3d. Inland. 2/- Overseas 
Secondary tapped to give the follow'ng voltages : 3, 4, 5, 6, 8, 9, 10, 12, Air Mail. 
15, 18, 20, 24 and 30 v. at 2 amps. total loading. Brand new and guaran- 
teed. PRICE 176, post | 3 


e PRACTICAL RADIO. “ence gan rn to commence the A. WW. F. RADIO PRODUCTS 

construction oO eceivers. Post pi 

3, GOLDNAWK RD. (Dep, M.W.), SHEPHERDS BUSH, LONDON, W.12 TATLER CHAMBERS - THORNTON ROAD 
Telephone : SHEpbe 1729 BRADFORD - yorks. 


Ta ail 
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SELECTED FOR THE FESTIVAL OF GREAT BRITAIN 


- . - and this is what a “‘Ham”’ writes :— ® 
“fam very pleased with this receiver and its selectivity is really wonderful. 1! would recommend this 
receiver to anyone desiring a receiver of high communication qualities.’’ 


“@-MAX” @5/10X lenny 
COMMUNICATIONS DECCA twin speed motor ... £5 19 1 
RECEIVER 3 CONNOISSEUR twin opecd motor Ht : 

4 


NN 
Pickup with Microgroove head 
10 Valves ae wanders bend contra) 


ofar Components incl. full range of precision con- 
Double Superhet . , and OUTPUT TRANS- 
JON ( metal core) 


18-30 Mc/s. 
(Sileor 1 core) 


o re 
6 Bands 7 \ PARTRIDGE (uapotted) 
5 (Potted) 
LEAK * Point One ” Amplifier 
Crystal Gate PC/PA/U remote control Pre 
am plifier 
6 degrees of variable ' : ‘ : BARKER Natural Sound Speakers 
. 2 | om Sa 
selectivity : sreaed 150 
- ~—2 W.B. Concentric Duplex 
“S"’ Meter seta 
. Zin 
GOODMANS TWIN AXIOM 
B.F.O. WHARFEDALE : 
5 GOLDEN 10in 
Noise Limiter ier waercs t0he 
q Zin 
55 Speaker switch 


Crossover Botwork ie 
Price 55 Gris. Microgroove Equaliser 


9 
ILLUSTRATED THE BWOUSS 
. ; FOR 
CATALOGUE QUALITY 
6d. POST FREE COMPONENTS 


25, HIGH HOLBORN, LONDON, W.C.1 


UNIVERSITY RADIO 


s Bs 
es 


— 
ovrceoee oun oo oO 


tat 


BS SSR Bal aa 


Lass 
_ 


= 
coacoo ooo 6° ° 
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Offer Guaranteed Used Equipment at Attractire Prices 


AR88D, complete with valves. In Amour Wire Recorder, com- Philips PCRI Receiver, com- 
perfect condition and working plete with mike and spare reel plete with power pack. As new £13 06 


order hme, 2 £32 10 0 
Eddystone 640 Receiver. As 
AR88LF, as above , .. 45 0 0 Wharfedale Corner Cabinets, a21 10 
complete with twin speakers 
SX 17 Receiver, complete. Per- and crossover units. As new... Avo Meter Model 40. As new... £13 10 


fect condition and working 
order te FA Scott 13-valve Communication Avo Model 7. As new .......... . £15 10 
Receiver, complete with built- 
Wirek Wire Recorder, com- in A.C. power pack, 55 Kes. to Avo Valve Tester, roller panel. 
plete with mike, etc. As new... £35 0 0 160 Kes.-5.6 to 16 mgs............. a41i9 0 0 As new Se ae 6 


WE NEED GOOD USED EQUIPMENT URGENTLY. PLEASE SEiid, BRING OR PHONE FOR OFFER 


Taylor 85A 4is 0 0 | Taylor Valve Tester Model 45A. Various other ‘Scopes in stock 
Avo Signal Gen. As new......... £11 10 0 | e, * from €7 co 422 0 0 
Taylor 65B. As new ............... G11 1 6 } . AP. Vetve Vester Model 

‘) ! 


ie one £19 10 Taylor Res. Cap Bridge Model 
a eat ee.) eee Le Se be) eee ee ee eT oe P 110B. As new 
Advance El. Sig. Gen. As new... £16 10 Cossor Double Beam 
Taylor Circuit Analyser. As Model 339. As new - prom ty 
now serrereeseseee LEE 10 @ | As above, Model 3339. Perfect at £32 10 complete with valves. As new... £19 10 0 
Avo Universal Avo Minor. As | Cos: 5 
new , siiponaesaheninan 6:..] ee ae — Cae “is 0 Pam Amplifier as above, with 
| . — two Pam speakers, A.C. 200- 
Taylor Model 70A. As new ° i As above, Model 3343 As new... £10 10 i 250 v. As new 


THESE ITEMS ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT. YOUR ENQUIRIES FOR ANYTHING 
THAT YOU MAY NEED WILL BE WELCOME. WE HAVE OTHER EQUIPMENT ARRIVING DAILY! 


CASH OR CHEQUE WITH ORDERS. ALL ITEMS LISTED ARE CARRIAGE PAID UP TO 50 MILES 


22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 


Phone GERrard 4447 and 8582. Hours9toé. Thursdays 9 to I. 
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VALVES!! VALVES!! 


RECEIVING, TRANSMITTING, 
MAGNETRONS, KLYSTRONS, 
CATHODE-RAY TUBES, PHOTOCELLS, 
ETC. 
LARGE QUANTITIES 
& GREAT VARIETIES 


Hae 
3 IMMEDIATE DELIVERIES FROM 
4 
} 
b 


BRIERLEY 


STOCK 
WRITE OR ’PHONE:— 


Idealism 


Concepts may be divided into 3 categories—from 
the lowest to the highest—Concrete, Functional 
and Abstract. 


ELECTRONIC 
ENGINEER & STOCKIST 


Designs and policies may also have similar propensities. In 
a sadly materialistic world, our products are the result 
of an unshakable belief that progress is earned by the 
pursuit of things as they should be and is not the fruit 
of the limitations of things as they are. 


95 STRODES CRESCENT 
STAINES - MIDDLESEX 
TELEPHONE STAINES 3971 


PROBABLY THE LARGEST ACTUAL 
STOCKIST IN ENGLAND 


WHOLESALE & EXPORT ONLY 


Our wish for 1951 is that the number of those sharing our 
belief will increase. 


J. H. BRIERLEY (Gramophones & Recordings) LTD. 


qummes KIRKBY TRADING ESTATE, LIVERPOOL eum 


De ee ee ee ee ee ee ee eee ee 


| “ADCOLA"” SOLDERING INSTRUMENTS 
J UNERS|. 


Reg. Trade Mark 


Our Type 84 i is the ideal Quality 


~~ Design, A603 Y 
| Designed for Wireless A ly and Mai 
distortion, i SUPPLIED FOR ALL VOLT RANGES FROM 6/7v. TO 230/50v. 
selectivity 7K.C. and 10K.C. The three Adcola Models cover the requirements of the 
hgh Sis were ty “A "Done Television, Telecommunication and Radar Engineers 
latest 7 Valves ECH42, and assure thorough jointing. 
2xEF41, EB9L tin. dia. Bit. Standard Model — 22/6 
tin. dia. Bit. Standard Model — 25/- 

Price £12 tein. dia, Detachable Bit— — — 30- 

4€2.13.4 PT. Patented in Eng'and and Abroad. 


Manufacturers of Ventex Cabinets. Sole Manufacturers: 
C. T. ONAPMAN (Reproducers) Ltd, FbAxman ADCOLA PRODUCTS LIMITED 


3217 oe 
RILEY WORKS, RILEY STREET, CHELSEA, S.W.10 rentumatenberatenien, “ty °° ~ ~~ > eumeameannteencntes 
Daily demonstrations at Webb’ 's Radio wate tatteerd > 


MANUFACTURERS, RETAILERS 
RELAYS AND SERVICE ENGINEERS 
AT HOME AND OVERSEAS 


KEY SWITCHES We can supply 


from stock 
P.M. SPEAKERS - CONDENSERS = CHOKES - MAINS 
LARGEST EX-GOVT. STOCK and OUTPUT TRANSFORMERS - RESISTORS 
IN GT. BRITAIN and many other attractive items at low prices 
Types 600-3000 Relays — Siemens High Speed SEND FOR OUR MONTHLY BULLETIN 

Also A.C. 250 volts 50 cycles which includes special! bargain lines. We can save 

Uniselector Switches, Telephone Switch-boards, Telephone Compunents, you money ! 
Plugs, Jacks, Handsets — Government Contractors. — TRADE ONLY SUPPLIED — 


JACK DAVIS (RELAYS) LTD. ope. wy V.E.S. WHOLESALE SERVICES LTD. 
36 PERCY STREET, LONDON, W.! 11, GUNNERSBURY LANE, ACTON, W.3 


Phones : MUSeum “960, LANgham 482! "Phone: ACOrn 5027 
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ye a 

ireless 

Rate 6/- y aby or less and 3'- for every additions! | 
if, average li 6 words. Box 


lime or part thereo! 


on. Press Day: 
April 195] issue, Thursday March Ist. Wo responsibility 
accepted for errors. 


WARNING 
Readers are warned that Government surplus 
components which may be ‘offered for sale 
through our columns carry no manufacturers’ 
guarantee: Many of these components will have 
been designed for special purposes making them 
unsuitable for civilian use, of may have de- 
teriorated as a result of the a. We — 
which they hove been stored. 
under take to deal with any complaints eondee 
any such Components purchased. 


NEW RECEIVERS a. nn ag 
TNIVERSAL ELECTRON ODU 
n, W.l. Wel- 


) Marylebone High St., Tendon 
beck 4058 
SPECIALISTS in the design and manufacture 


wath independent bass and treble outputs, Bro- 
v ides the most satisfying standard of rep: 
tion we mare yet experienced. It is now being 
demonst r showrooms dally (we close 
T Sevaies 4.30 p.m.), and we 
te those who seek perfection from recorded 
5 on e also 
hassis designed 
requirements. 
IDLAND RADIO COIL PRODUCTS offer a 
service for the production of high quality 
amplifiers and radio equipment to specification: 
list of standard products is available; suppliers 
of audio and radio equipment to the Northamp- 
tonshire Education Authority.—Enquiries to 28 
Winstanly Rd., Wellingboroug (6336 
I ERNARDS, manufacturers of television. 
radio and amplifying equipment, can no 
ofter good deliveries of hand-built equipment. 
let us quote you and save yourself &. £s b 
buying direct from actual manufacturers: 1 
months’ written guarantee, we supply complete 
television receivers; time-bases, vision strips, 
amplifiers 5-1,000 watts, radio receivers; quota- 
tions by return post. 
BERNARDS Radio Engineers, 12, Chelverton 
Rd., Putney, London, 5.W.15 {0097 
YONNOISSEUR’'S receiver, acclaimed by its 
users as the finest receiver for the enthu- 
siast and the only one with the following facili- 
ties: 9-1,500-metre, world-wide results on highly 
sensitive 10-valve receiver, comparable with any 
good communication set, or by change of switch, 
maximum fidelity reception of local stations on 
non-superhet receiver with high quality 2-PX4 | 
push-pull amplifier incorporating (il refinements. 
bass and treble tome control (boost to cut), 
whistle filter and gram input, etc.; basis rebuilt 
R1155; write for details or call for demonstration. 
FEEDER units as above, for use with external 
high-quality amplifiers; R1155 specialists, re- 
ceivers repaired and re-aligned, also modified as 
above, or to your requirements; R1155 circuit 
and values 2/- post free.—R.T.S., Ltd., 5, Glad- 
stone Rd., ‘Wimbledon, 8.W.19. ‘Tel. Lib. 3303. 
©LRAD ELECTRONICS, 70, Church Rd., 
Upper Norwood, London, S.£.39.—De- 
signers and manufacturers of Telrad quality 
ts the most ; an 


pre in 
1 reo ordi ngs and vary! ng acoustic proper- 
oom with another; £18 complete. 
juest.—Write, call or ‘phone 
{0019 
people strive after quality reproduc- 
in most cases the price of asso- 
makes a Ss Lmmpossibie; how- 
R.T.M.C iamson amplifier 
y ideal at a reasonabie price 
ity_can be obtained with reason 
speakers and pick-ups and there 
to use expensive apparatus; the 
R.T3 version now world-famous 
Wwiisemeen pmatiser (which incidentally cannot 
be proved upon and is = ee in 
ts on is sti the best r you coul 
possibly buy and before purchasing a “auality 
reproducer we invite you to hear the Williamso 
but it must be a R.T.M.C. model; superb quali ty 
parts only used with out oo ng — — 
results; many have tried © equal the 
son and extravagant ciai me are made but seein 
and hearing are the best advertisement and 
we therefore offer you the opportunity of coming | 
to actually hear the R.T.M.C. version of this j 
wonderful amplifier which is superlative in its | 
class; you are. however, quite safe in ordering | 
by mail and the results obtained will astound 
even the most critical; 7-valve model £23/10, 
9-valwe mode! wit — ms pre-amp £28/10 (ex | 
covers); tumers, etc.. ted: write for bat 1 Is 
(3d stamp) to—R.T. Me fe 
Little Ealing Lane, W.5. Tel Eating 6662. 


World 


* (Ealing). d.. 141, | 
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Classified 


“arc 
Partridge Hews 


-for the 
WILLIAMSON 
AMPLIFIER 


Tue widest possible audio range 
—the lowest possible distortion 
and an output of 20 watts... 
these critical demands of the 
designer of this now famous 
Amplifier implied the finest that 
technical skill and craftsmanship 
could provide for every com- 
ponent. From the inception of 
the Williamson Amplifier in 1947 
Partridge have specialised in the 
transformers and chokes. The 
all-important output transformer 
was the special care of Partridge, 
and this “‘ Williamson specifica- 
tion”? component is now avail- 
able for a varied range of imped- 
ance. Secondary windings are 
brought out as eight separate sec- 
tions of equal impedance. Stock 
types comprise 0.95 ohm, 1.7 ohm, 
3.6 ohm and 7.5 ohm sections. 
The Partridge “ Williamson” 


Output Transformer is acknow- 
ledged the most efficient of its type 


FULL DATA ON REQUEST 


PAR RIDGE 


TRANSFORMERS LTD 
ROEBUGK ROAD, KINGSTON BY-PASS 
TOLWORTH SURREY 
Telephone : ELMbridge 6737-8 


Aevertineaewny-: 


9 KC Rejector, effectively removes the 9 
whistle, rejection at 9 kes better than 3 
DB; price 65/- each: response curve on applica- 


0" 
ROGERS DEVELOPMENTS Co. (M.O. Dept.), 
116, Blackheath Rd.. S.E 

j emplifiers, 


A qualit 
Ln £12 2/10; lists.—B: 
& y a seleabaas Co., Ltd., 


Norwich, 
‘NHARLES AMPLIFIERS, Ltd., 
/ to produce sees. radio uni and 
electronic ion; enquiries 
invited for phy work ana for chess 
duction runs.—Charles Amplifiers, Ltd., en- 
sal Rd., W.10 ©. ITS 
J.R. BEROTR ICAL. &, ELECTRONIC DE- 
/ VELOPMENT, Hubert St., 
ham, 6 (Aston ore * 2440), the 
specialist manufacturers of high fidelity sound 
for the world-famous 


are now abie 
ts 


including tone stages, 

crossover units, distortionless contrast 

paneets and radio feeders; send for details an 

price 

( UTSTANDING value 
ry t 


control 


in radio 


radiogra’ 

tor money large, 

in pleas img colour I 

installation at 

speaker or 12-18-0 with 

; erformance of this 
1 is truly remarkable; 2'od stamp for illus- 

ra leaflets le enquiries invited. Rayly 

Bros., 46, Pavilion Drive, Leigh-on-Sea. Essex. 


RECEIVERS. AMPLIFIERS QuRPLuS 
D SECONDHAN 
Cc J. EMMS 
RCA aus. = 


complet 
26A, 
8941. 


ae o. fully modified, 
ruction manual 
COLHERNE Mews, S.W.10. 


as new, 
Fremantle 
0202 


[ 
R88 receiver, perfect, seen M.ddlesex; 
reasonable offer.—-Box 8282. if 
Ae RONG 14v all-wave radiogram chassis 
125in, for sale; £20.—E. Brightmore. 93. 
Fellbrigg Rd., Sheffield, 2. (6433 
C454, few only to clear, 35/-; 28v plug-on 
dynomotor for above, 17/6; both carriage 
paid.—Clarks, 103, High St., Sandown. 
I ARTLEY-TURNER radio tuner, 
amplifier, power unit and pick-up com- 
plete, £50; also 18in cube Boffie, £2.—Box fans, 


ALLICRAFTE R BC614 


any 
5 


per 
requenc y 


2. 
. 100-156 mes 
in new condition 


meters, conrp.ete, 
complete transmit 
with all tubes: 


TUNING units, types TU6 to TU26B, new with 
covers, 12/6; BC610 tuning units, P.A. coils and 
Eran available. WS19 Mk II and installation 
spares, etc., large quantities 
EXPO! iT e@ jes for ex-Govt. 
eee promptly attended. 
McELROY ADAMS 
Greyhound Rd.. 
1802. Cables, Halli 
HS © Rx’s and coils in_ stock, also ARS& 
— ee CR100, etc.—-Requirements please 
to Service, 254, Grove Green Rd., 
Coteus. e 1 Ley. 4986 10053 
YUPER-Pro-Hammerlund, 22-valve, all-wave 
super radio receiver, that has everything 
and can get anything on the air; set includes 
pack; sacrifice. £40.—Duke 
. Ilford, Essex. (64 
receivers BC453, 42/-; BC454, 
10-way push-button units, 
. 465kc/s, escutcheon, 
buttons, circuit supplied. 2i -; 
condition and carr. paid.—J 
, Largs, Ayrshire 
! standard Teproducer comprising 
s modified w- W amplifier PX4 push-pull 
separate bass treble controls, Collaro motor 
turntable Connoi sseur pick-up, mahogany 
cabinet, £20 or near offer.—Hollyer, 20, Cheyne 
Gardens. S.W.3. Flaxman 9622 _ [6515 
I IRMINGHAM television, two 1355's one 
vision, one sound, time base and VCR97. 
‘ complete and working, with 3-stage pre- 
ifier, £25; — smoothed rotary convertor 


ter/receiver 


American 


GROUP, Ltd.. 46 
W.6. Tel. Fulham 
[0194 


BO a.c. out; 
Grove, Mert hyr Tydfil, 

NEW Leueers eters 
AREER model 150 18/18: 

15; Goodmans Me -— 22 £12 


CSB £4/15; Super 8 £3/1 

| £4 WB Concentric Duplex. with O.T. £7 
without O.T. £6/6 ade Bass Reflex as} 
| any i‘lustrated leaflet 

all s 

| ROGERS DEVE 

116, Blackheath Rd. 8.E.10 
LOUDSPEAKERS. SURPLUS AND 
| SECONDHAND 
| oe unit with new spare cone; £10.—88 


Stag-Leys. Ashtead, Surrey 16419 


86 


in Goodmans loudspeaker, 


type T2. 15 ohms. 
unused. 


boxed in carton; £6.—Box 8314. 
£15. 


8291. 
NEW DYNAMOS, MOTORS, ETC. 
on and lighting plants, ac and dc 
note items 1 and are not surplus, 

but Peurrent. products of well-known British 
manufactu: 
ALTERNATOR 230/1/50, 3kva, belt driven by 
Petters very latest type diesel engine A.V.1 
self-energized automatic voltage control, handle 
staner and pr tton, also remote control 
one press button remote control start and stop 
supplied; extra control units, £1; complete with 
H. duty starter battery and battery charger 
full load 5 hrs, on 1 gall. of fuel; engine covere 
by Petters’ inspection service; tested on full load 
before dispatch; delivered ready for use; £195. 
230/1/50 ALTERNATO 


speakers with crossover unit; 


, 400va with 
seif-energized, clock, 
; Suitable television, £18 
-, car-type Ay -} 
cased, 8Samp/hr, 70/- 
H. ys rubber-covered. fiexible cable, 100amp, 
2/- per yard 
SOME 13" and 2$v lighting plants 
PLEASE do not ask for general 
exactly your requirements, 
90 for 8.T.C 
pro-forma 


aes 


regulator, y ws nti-cloc«, 


wooden 


c 
catalogue, state 
see displayed advert 
selenium rectifiers; terms 
invoice, c.0.d, (post goods 
Percy W.C.l. 


2-6-12v, 


66, Great St., (Near 
[0014 
¢ chargers, 4 models, 1-2-4 
amp C.; any mains voltage; also larger 
types special transformers, chokes, test gear, in- 
terior car heaters, etc.—The Banner Electric 
Co.. Ltd., Hoddesdon, Herts. ol 
LL types of rotating electrical machinery up 
A to 20sva available, inchiding rotary con- 
verters, rotary transformers, motors, petrol and 
diesel-engined generating t alternators 
and d.c. g t j in a position 
t ormers; as actual 
to quote for any 


. eave 230v 
ng equip- 


quantity for home or 
DIESEL Electric ner 
with push-button rer 
ment ready 
ROTARY t ranstorr ers, input 20v dc., outputs 
6.5v d.c. and 300v permanem magnet field 
20/-; dit input 26v d.c. and 1,200v 70ma 
t; energised field, 35 ditto, in 
utput S500v, 90ma d. cnengived 


PETROL electric 
JAP 


tor pants 


gener 
y oe 


comprising a 

coupled by vee 
rope drive to an en iving an output 
of 230v 50 cycles, 400 v wi th screened igni- 
tion and fiktering on Bod ator, em it 
a * 


such p.ants 
t a.c or 


roft Works 


ticat ions 

AS. P WARD, 
Suffolk. Tel. 253 
TUAMCD,. 


Lords Haverhill 
(0039 
MOTORS, He “te nrtatais 
ND SECONDHA 
Roary converter. 240v d.c., al a 
£5.—37, City Rd.. Norwich. 


TEST EQUIPMENT—SURPLUS AND 
SECONDHAND 
YOSSOR A.339 D.B. scope we 
spare; £32. or near offer 
AY?2 and Taylor meters less 
2b, Gt Western st. 
| ag ae oscilloscope-wobbulator, almost un- 
4 used; offers over £12.—Josling Heamoore 
Institute. Penzance 6434 
4 VERETT Edgc cumbe type M.S.R reconsine 
0-2 ma spare charts; £12 
. Stag-Leys. Ashtead. Surre 1642) 
SIGNAL generators, Oeciiloee Opes, output 
) meters, valve voltmeters, frequency meters, 
multi-range meters in stock; your enquiries are 
invited.—Requirements to R.T. & I. Service, 254 
Grove Green Rd., London, E.ll. Ley. 4986 


NEW anne AND sOUND 
Equip NT 
recorder aoa ro a.c., powerful 
brand new, 13/11; post, etc., 1/1.- 
Hitchin, Herts. (6469 
lightweight pick-up 
8. plus P.T.: cash with order 
Bradmatic, Ltd., 10, Station Rd., Aston, Bir- 
mingham, 6 
MAg@=uC t Tape 
sr G A tai 
discs, LOin d/sic dea a=; 
terms available 


350w: 
16450 


S.B. tube as 
Box £270 fesso 


i 
Man shester, A 
(6454 


4 milliammeter 


APE 


(6477 
Emitape on 1.200ft sp 01, 
pe, 30/-: blank recording 
all from stock; full trade 
SGUn > DISCS (SUPPLIES) oo ™ 178. Bispham 
papert Tel [5335 
TONPINIT baite-s corner pv Rg scientifically 
designed acoustic chambers for 8 to 
lists.—Broadcast & Acoustic 
.. Ltd., Tombland, Norwich 
XPORT only, BSR 2-speed gram motors, 
3314 and 78rpm for microgroove or standard 
records, ee Speed change, 10in turntable, 
100-120/ SOv 50c/s, tax free price £3/10 in- 
a» "pecking and postage to any part of the 


PRITH RADIOCRAFT,  Lid., 
Leiceste 
A from 


15in 
Equip- 
{0064 


Churchgate, 


stock; 


Wr mvctors, 
GP20 pick-up, £3, cra ip. records; 
patched post free pines Developments So., 
(M.O. Dept.). 116, Blackheath Rd.. S.E.1 


HARFEDALE W.12/CS and W.10/CS8 3- =~ | 


Wiretess WorLD 


A NEWCOMER’S 
OPINION 


** Yesterday | took delivery of my first Hartley- 
Turner speaker. | had never heard one and pur- 
chased purely on recommendation. What did | 
find in the box ? Rather a large magnet for the 
chassis size, an iron frame, and a most unusual 
cone arrangement. Being myself a manufacturer 
| was impressed with the finish and accuracy of 
the unit. 
** By the time | had screwed the unit into my 
cabinet the orchestra at the Albert Hall was tuning 
up for the Promenade Concert. Before the con- 
cert commenced | was more than satisfied with my 
new reproducer. 
** Candidly, | heard top | had never heard before 
la music stand was shifted—and some steel strip 
was moved within my lounge. Within a few mom- 
ents, very quietly, a man ran off a few notes on 
an oboe—just behind my chair. He definitely 
had a real oboe in the room with me. 
“Then the concert. This is quite beyond my 
description. The timps were just perfect—not 
too heavy, but they were there. The slight 
adjustments to their pitch were all so apparent. 
The flutes and horns were magnificent. And then 
| the applause! The whole thing was something 
quite new to me after having searched for years 
for quality. The research that was packed into 
that carton is something | shall never know about, 
“Ic is not aspeaker. it is surely a reproducer. 
It is a very beautiful musical instrument. It is a 
human voice. It is a really amazing achievement.” 
B.T. London. } 
The Hartley-Turner 215 speaker costs £10/10- 
By all means hear the others first—at any price 
you like. But, sooner or later, your choice will 
| be—the 215. 


Catalogue free on request. 


H. A. HARTLEY CO. LTD. 


152 HAMMERSMITH ROAD 
'LONDON, W.6._ RiVerside 7387 


== THE MODERN BOOK CO.— 


Sound Reproduction. By G. A. Briggs. 
10s. 6d. Postage 9d. 

Television Receiving Equipment. 
W. T. Cocking. 18s. Postage 9d. 
Voltage Stabilizers. By F. A. Benson 

12s. 6d. Postage 6d 

Wireless Servicing Manual. 
Cocking. 12s. 6d. Postage 4d 

Basic Mathematics for Radio Students. 
By F.M. Colebrook. 10s Postage 4d. 

ion Servicing. By Heller & Shulman. 

. Postage 9d. 

Outline of Radio. 
Postage 9d. 

Testing Radio Sets. 
22s. 6d. Postage 9d. 

Electronics Manual for Radio Engineers. 
By vin Zeluff and J. Markus. 85s. Post 
Free. 

Telephony. By J. Atkinson. 
Vol. 2 50s. Postage Is. 
The Technique of Radio Design. By E. E. 

Zepler. 25s. Postage 9d. 

High-Quality Audio Amplifiers. Re- 
prints from ‘‘ Wireless World.’’ 2s. 6d 
Postage 2d. 

Admiralty Handbook of Wireless Tele- 
a a Vol. | Ss. Vol. 7s. 6d. 
‘ostage Is. 

The Williamson Amplifier. 

* Wireless World.’’ 3s. 6d. 

Radio Valve Data. Compiled by 
World.” 3s. 6d. Post 3d. 

We have ‘the finest selection of radio books in 

the Country. Complete list on application. 


19-23 PRAED STREET 


Dept. 


LONDON, ‘W2 


PADdington 4185 


By 


By W. T. 


By 2s. 


Penrose. 


By J. H. Reyner 


Vol. |. 35s. 


Reprints from 
Postage 2d. 
** Wireless 
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enaneenert AND SOUND E 


UIPMENT 
PLUS AND SECONDHAND 


(organo microgram, 55 records, £20; ex- 
change for 9in television; cash adjustment 
—Bostock, 4, Seddon St., Middlewich. a 
R G.D. a.c. autoradiogram, 4-band (modei 

1221), 13 valves, clock, every refinement, 
wainut cabinet, excellent condition; £95. offer 

. Byron Rd., Earley, Reading 501 
N AGNETIC sound recording wire, stainless 
4 Steel, temporary wooden ~~ approx is 
hours’ running time at 2ft per 4 per 
spool.—-A. Smart, 40, Oranee Rd, Halesowen. 


[649 
recording outfit with 4 
high quality amplifier 
By full particulars on request 
. 165, Stourbridge Rd., Holly Hall, Dud- 
ley, Worcs. {6398 
ft .M.V. portable disc 
ribbon microphone 
quantity of discs, stylii, etc.. last year’s model 
as new; demonstration by appointment; £140 
complete, = near offer.-Neai’s, 18 Bhetheld 
Rd.. Barnsle Tel. 3909 
N ARCONI. high- speed 
pa with 230v io c. motors variable speed con- 
trol; type U.G.8 (Inker). post-war model, ap- 
parently hoe also type 180 (punches holes) 
with speed indicator to 400 w.p.m. 
cemplete, £18 each.—P Crawshay, 
more, Way, Letchworth, He 627 
S.R. DR662, direct pny “recording outfit 
ARI5C in leatherette 
case, disc recorders type AR33C, and inter- 
connecting leads, 2 Monitor loudspeakers, ex- 
tension leads. etc.; 1 B.S.R. ribbon micro- 
phone B.8.R moving coil icr 
2 floor microphone _ Stands 
phone stand, 2 B.S.R 
ing _transformers, 
B.5.R. and E.M.1., 8in, 
full equipment, sapphire 
r. 5. G. Brown moving 
phones ‘scarcely used 
at £320 or near offe 
WILSON. 25 Mountbatten Close, Hastings 
Tel. 1725 [6399 
NEW COMPONENTS 
I ANNEY OF BATH offers 


WILLIAMSON amplifier, 

resistors and pots 

matched pairs where necessary, : c 

high stability and carbon resistors for the pre- 
1p 


Ss s complete disc 


recorder, amplifier. 
and stand, speaker, 


morse tape seepeders 


“comprising amplifier 


blank discs 
Toin 12in, 13in, with 
cutting Stylus, etc 
coil Monitor head- 
© eignanee cost £400; offered 


appre 


complete kit of 


(fig. 15). 7; kit of 23 H.S. and carbon 


8/7; 5s. 
tors for the 3-valve pre-amp (fig. 15), 19/9; 


kit of 18 H.S. and carbon resistors and 4 pots 
f 19) 
7 


By -; kit of 15 condensers for fig. 

47/-; kit of 33 condensers for fig. 19, 

COMPLETE Williamson tone compensation unit 
tested (fig. 19). a laboratory job. 

ese an Snatched pairs of resistors, 
3 1 


6-position switch, 
pair KT66 valves, 42 8: 
tto, 31/8; KT63 ditto, 
part Ss for 4 watt amplifier 
tone controls. £6/6, or complete with instru- 
ment case, £6/19 H band pass convertor coils 
(Oct. W.W.), set of 4, 10/6; Eddystone 739 
split stator, 7/9; wobbulator coils, 5/6 ir; also 
6HT 28 rectifiers, resistors and reliance Pots 
Goodmans Audium 
Rin igo “FP” us 
coils, 6/6 = 
het, complete set 
to designers’ specifi- 


formers, 1\in x 
with fixing hole, 1 


, axiom 150 168/-; 
4 ; Denco type “C’ 
WIRELESS World TV Super 
of 20 coils wound exactly 
cations; 45/- 
POLYSTYRENE 
> gy for slug. 
oc 
PAXOLIN formers 
slug, 9d; 144in or 
polystyrene varnish, large 
‘ ed rod, copper 2/- ft, 
other components and accessories 
previously advertised 
ALL Avo and Taylor instruments supplied. 
on request We supply pet ytaans for W 
P.W., E.E. and Bernards desig . . « get our 
quotation, retail only; send 3d "stamp for lists 
F HANNEY. 77, Lower Bristol Rd., Bath. 
— 38 
YstaL sale rophone 
7 Mic-6), 
free 


in, tappe 
ah . ean 

1'4inx tapped ea for 
2in x lin, x . 9d; 


xin, 


ex-stock as 


list 
w 


Tel. 
inserts 

guaranteed brand new, 
RADIO-AID. Ltd 


29, Market 
"Phone Watford 5988 
TEW push pull cryetel set be > py wound coil, 
; Ro high Q, each 6/6.— » MaTRare 
far 0184 
GARLAND RADIO. Chesham House. Deptford 
XZ Broadway, 8.E.8. Please ser ou. displayed 
advertisement under name Garland Brothers on 
page 65 {0192 
LLEN & GOULD. 5. Obelisk Parade. 
Ps wisham, S.E.13. Please see our displayed 
advertisement under name Garland _—— on 
page 10191 
‘Sir mains sepnstorsiess, has 
put transformers and chokes; 
potted types; eee eee Apne so ine ividuat 
specifica tio n; 
WILLESDEN TRANSFORMER t COMPANY, Ltd., 
781. Harrow Rd.. 10. Ladbroke 2846. [0075 
YOU are bound roy try an Osmor “ Q” Coil- 
pack eventually and be delighted with the 
c not save time a ‘{ iw ? 
Send a stamp for free circuits a latest lists 


of coils coilpacks. Gals, etc 
Os ADIO RODUCTS. “Ltd. (Dept 
Croydon, Surrey. (Tel. 
60046 


[6503 
(Cosmacors 
15/6, post 


St. Watford. 
{0036 


A.) Rorough Hil! 
Croydon 1220 ) 
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-if yours 
is a (rare) 
VALVE 
problem 


CATHODE RAY 
BRIMAR. — C9B, 
COSssO! 


, 1D6, 401, 
2, 8D3, 9Al, 
I5SD1, 15D2 2, 


TERS. , CZs 
GDT4B, MP PEN, MS/PEN, 
eee OoM4, OM#, 
5 8U2150, SU2150A, 
1S8PA, 13 
“41MP " sIMPG, 
418TH, 42MPT, 4207, 
<20TDD. 2sP 3 Us2kU, 53KU, 6LBT, 618PT, 
ME SBT 2DDT, 2028TH, 
2vVP. 20 OS THA, 210DDT, 210HF, 210LY, 
, 2LOVPT, ISP, 
220TH, 230XP, 


BRIMIS' 
DDL4 pot, 


2158G, 
240QP, 


AZ50, Cl, 
cyic, 


ACO44, AZ1, AZ31, 
CL4, CL33, CY1, 
» DCcs0, I 


UAP42, UBS, 
UC. — 
t 


r UL . J 
UY41, VP2, VP2B, VP4 (5 & 7), VP4A (3 & 7) 7), VPIRA, 
2D4A, 354V, 85Al, 46874, LSD3, 


FL ASH TUBE, 
~ AC HL AC HLDD, AC. a’ AC Pi, ACPEN 
; ‘HI 


7475, 


COPE fn. 


HiAlDD, 
ME91, P41, 
PE N45DD, 


PEN44 4 
on 453DD, 
p2 8 


7 N383, 

P25, QF . ‘BP61, SPisi, 

oH233 TH2 21 3, TP2620, U21, 

U201, U281, U404, < UU7 
Vol4, VP235, VP41, VP133, 

1FD9, 1P10, 6C9, 6C31 
, , 6F15, 6F32, 6L18 
10F9, 10LD11, 


OFLa, 10P14, 
MAROONT-< ‘sma “B65, DAIM. Déz, DAS, DésM, 

. DH77, D . DHIO01, 
DL&2 


§ D 
. DN 143, GTC, 


HDL, 
<T32, K 30, 
. KT66, KT74, rie, KTSi, 
K.101, KTW61, KTW63, KTZ41, KTZ63, L463, L77, 
LP2, MH4, MH41, MHD4, MHL4, MKT4 (5 & 7), MLA 
MSP4 (5 & 7), MSP41, MS4B, MU14, MX40, N14, N16, 
N17, N18, N37, N77, N78, N142, N145, N147, N148, 

TI NEOSTRON TUBES TYP’ 1. 

Subject to stock. We may send equivalents. — 
mark envelope (WW). Order C.0.D. or C.W.Q. 


. * acres, 


WIRELESS WorLD 


Hapa t ta for home constructor, chassi 
condensers, coils, valves, resistors fram 
anit, speaters. test gear, Viewmaster kits. etc., 
cash or H.P.; stamp for lists; Ce service. no 
| ore surplus offered.—BCM/ WA, Lodon 


7 
RF coltpnek 3 atts. 2 stage 3 station (1 Iw. 2 
prese' 


iring ee . 
structions, circuit diagrams. ete. : s 
0.- » - Cretton (W). 


ri 
T receiver for long range at > 
| simple conversion to any channel, strai ghtfor- 
ward construction on shallow tray RF chassis 
y i ive containing much 


special items listed below, re- 
maining conventional parts also available. 
is, 20 pieces: 5 
: rf. lineari 
potted, heavy constr 
BLOCKING trans., to 5 
MAINS trans., 500, 6.3, 4, 
MAINS trans., fully casting. 
MAINS choke, 20H at es 
LINE trans., flyback BHT, 4: 
a peg 


complete, mounted V.H, etc 


_ rips, boxes and v/holders; 52, 
ADIO: 
WILLIAMSON ' type MW, LW tuner coi 
Po. yo Cocer, iron core, litz windi ne and 
mensions aon ess in 
/6 peir y wound 
‘ator coils, set 7/6 ie (December issue) ; 
a coils, set 10/6 (Dec.); 200M convertor, 
/6 (F b.); Balun colis, 3/- & 6/6 a 
5-band coils, 2 sma 


| t. supplied, 16/6, exc. performance: 
hi 
SOUND PRODUCTS CO.. Mariborough 
| Yard, London, Archway. N.19 016 
At transformers, 110/230v, 
Vemaite 1 


| rect. age 
| tab. Bar. ‘Products, 43, ‘uplands Way, 
ad only; we can now supply 
world- famous * MM" LF. transfor- 
| mers (variable iron dust cored, high * Q,”’ high 
stay) pre-aligned to 465 Kc/s at only 15’- 
ron dust cored coils for standard wave- 
Pengths ye t 3/- each; il Group A con- 
sisting of 6 Sepncoiis (your own selection hoe 
our range), 1 four pole three way switch, 2 fixe 
padders, suitable for coils selected, and 6 cat 
able trimmers, all for 26/9; Coil Group B, simi! ar 


see also our display advertisement in this issue 
SUPACOILS, 98, Greenway Ave., London. E.17 
COMPONENTS—SURPLUS AND 
SECONDHAND 
. J, EMMS, Lid. 
BRIDGE full wave metal 6 or 12- 
» S 6 10/-; 6 or 
l0damp 25/-; 
ll/-; 2 Pp. 20/- 
LIDING. resistances, 12amp lohm. 6/-; 12amp 
lohm, non-slider, 3 
26a, Colherne Mews, London. S.W.10 Fre- 
mantle 8941. 10201 
| M’S SLiPs at 1/10 to 1/20 of list prices 
} Lonkn oeee, lease state requirements. 
_. ley. Hitchin, Herts 6369 
30: mmonds fore collar, type 6BA 
Bes hex full nuts, 8/6 per 1,000, car: 
id 
Bc . *WOODBERRY, Engineers Supplies, Tre- 
forest Es tate, Glam. 6367 
| Spark. 1 RADIO, 746b, Romford Rd.. Manor 
Tel lif. 1260. Est 


rectifiers, 


. 6d each: retaining rings 
for sami each; B7G valve holders, Amphinol 
| type. od “each: Alladin coil , lormers with cores. 

mm, 8d each; m 6d each; 3 meg carbon vol 
~~ 3g Ted ea ch: 100 KO vol. coptrots, with 
lone spindle ‘and 8/p swite 1, 2/6 each 

. control, fone spindle. less switch, 2, 
moles suppressor units. consisting of 2, 
| co yon cored choke. 6d each: 
| erystal diod: 2/6 each: Westinghouse 
metal rectifiers. 250v. r.m.s. 65 m 
.2amp flat type mains dr renper, a 
/6 each; 2-pole 2-wav small switches. 


* fly- back type ii line-trans, with provision 
6 each f y 


ttt./ c/s, stall ‘Spe. 12/6 

lipes—just exrived! Mains trans. Grop 

type poner = pred O to 250v. sec. 
iv 3 amp, 


rice 4 i each; also 465 ke/s standard 
.t./s 8/6 pr 
PONENT parts for constructor television 
and ato circuits our specialit 
TERMS Widw ho op.d.; send 6d. e 
postage orders under £5; 244d. s.a.e. all enquiries 


a 
OuTiieN RADIO SUPPLY. Ltd.. 
Street. London W 


ou: 
disp! aged Weivertisemant > page 88. [Oo16 


The NEW 1355 
CONVERSION! 


SOUND, VISION, TIME BASES, 

POWER PACK AND SPEAKER ON 
ONE 1355 CHASSIS. 

Data for London or Birmingham, 3/- per copy. 


POWER UNIT S44iB. 
vidually controlled H.T. and L.T. trans- 
formers, jewelled indicator lights, attractive 
fin crackle case, and modest size (I4in. x 
¥ x 7in.), 300 v. at 200 mA fully smoothed, 

v. at 3 a. A.C. and § v. D.C., make this 
—F of to-day’s best bargains. ONLY 65)-. 
A few soiled at 50/-. 


Separate indi- 


AMPLIFIER 1135A with EBC33, EK32 and 
EL32; our “10 min. conversion " data and 
circuit, provided with che unit, will curn chis 
into a really fine little amplifier. ONLY 15/-. 


RECEIVER P40. Covering 85-95 mc/s, 
these may be converted for ‘2°’ or for the 
8.B.C. U.H.F. FM. crystal controlled oscil- 
lator with sub lication ensures 
stability. With 4 EFS4s (RF, mixer and 
multiplier), EC32 (L.0.), 2 EF39s (2.9 me/s 
Fs), EB34 (det.) and 6)5 and 6V6 (audio), 
they are housed in robust attractive grey 
cases. ONLY 65/- in original cartons. 


RECEIVER 21. 4.2-7.5 mc/s and 18-3! me/s, 
with BFO, interference limiter and 9 valves, 
these have slightly damaged knob spindles. 
ONLY 25/-. 


VIBRATOR 21. 6 v. input, approx. 140 v. 
at 40 mA. output, these were designed to 
supply the above receiver and its associated 
transmitter. 15/6. 

Badly store soiled, but suitable for stripping 7/6, 


TRANSMITTER 21. The remaining section 
of the above, this will send CW, MCW, or 
speech on the same frequencies as the 
receiver. Complete with valves, control box, 
key front panel (for mounting all three 
sections together) and circuit. In excellent 
condition. 25/-. 


RECEIVER 3547. With 15 EFSOs, eight 
other useful valves and hundreds of compo- 
nents, this contains a “‘ Pye 45 mc/s Strip ” 
which is ideal for London TV. Brand new in 
original makers’ crates. ONLY €5/12/6, 


INDICATOR 198 contains a 3in. VCR 138A 
short persistence tube and eight useful 
valves. ideal case for test gear construction. 
In origina: maker's cartons. OUR PRICE 42. 


ACCUMULATORS. 6Brand new, multi- 
plate, in unspillable celluloid cases (34in. x 
itin. x 4in.) ; 7 AH. 2v. S/T 


xtra for | 


11, Little | 


Ex-U.S. BLOWERS. ideal for cooling 
purposes, or as small motors: Ifin. dia. x 
ae long. they require 24/28 v. A.C. or 


RADIO EXCHANGE CO., 


9, Cauldwell Street, 
BEDFORD. Phone ssés. 


SOUTHERN RADIO’S WIRELESS 
BARGAINS 


R.3515 TELEVISION UNITS. 2! vaives with 
6-stage 14 Mc. |.F. strip, recommended for ideal 
TV conversion by all experts. Brand new in 
original wooden cases. . 

R.1355 RECEIVERS. Brand weed ~~ unused, as 
specified for inexpensive televisi £3'5-. 
T.R.1196 6-VALVE SUPER Her "RECEIVERS. 
Perfect and guaranteed. 226, 

BENDIX COMMAND RECEIVERS. B.C.454 
(49-100 metres), B.C.455 (39-49 metres). Com- 
plete with 6 valves. Perfect condition. 35/- each, 
plus 1/4. 

WALKIE-TALKIE (TRANSRECEIVER), type 
38, Mark il. Complete with 5 valves, throat mike, 
headphones and aerial. Tested and working. 
£3/10/- carr. paid, less batteries 

ATP4 VALVES. 746 each 


plug—magnetic. 
CONTROL castes, 
B.C.453/4/5. 9/6 eac 
R.A.F. BOMaSIGHT COMPUTERS. Com- 
plete, brand new, with motors, gyro gears, 
blowers, etc., etc. Ideal for model makers, etc. 
The best component value ever offered. 55/- 
each, plus 5,- 


14fc., with adaptors or 


LUFBRA HOLE CUTTERS. Adjustable from | 
jin. to 3}in. for use on wood, metal, plastics, etc. | 
| button base holes, 1 


5/6. 

HAND GENERATORS. 6 volts at 5 amps. 
Complete with crank 

RADIO COMPASS INDICATORS, with in- 
ternal Selsyn motor, 3in. dial, 13/6; Sin. dial, 


15/6. 

INVERTER UNITS, type (PE 206A) 206-A, 
D.C. input, 27 volts at 38 amps., 6,000 r.p.m. ; 
A.C. output, 80 volts, 800 cycles. 
brand new, with spares. £310 - each 
MAP CASES, Transparent plastic, |O#in. x I5in., 
with spring cover, suitable for documents, 
photographic display, etc. 5/6. 

Full list of Radio Publications, 24d. 
SOUTHERN RADIO SUPPLY LTD. 
il Little Newport St., London, W.C.2. 

Gerrard 6653. 


PITMAN 
Radio Books 


Short-Wave Radio 


By J. H. Reyner, B.SC.HONS., A.C.G.1., etc. 
A reliable guide to modern developments in 
the use of the short, ultra-short and micro- 
waves. Fourth Edition 10/6 net. 
“Reliable and readable.”— 
REVIEW. 


ELECTRICAL 


The Principles of 
Television Reception 


By A. W. Keen, M.1LR.E., A.M.BRIT.I.R.E 
A systematic treatment, including a stage- 
by-stage examination of the receiver, and a 
review of the problems of a colour 
television. Illustrated 30/- ne 
“Can be thoroughly recommended to the 
student and service engineer.” — 

WIRELESS AND ELECTRICAL TRADER. 


Antenna Theory and 
Design 
2 VOLS 


By H. Paul Williams, px.p., A.M.1.£.£ 
Illustrated. 
Vol. I (Foundations of Antenna Theory) 
~ net, 
Vol. II (The Electrical Design of Antenne, 
63/- net’ 
“ All radio engineers concerned in any way 
with aerials will want to find a place for this 
exhaustive work on their bookshelves.”— 
NL. OF THE Brit. INsT. oF RADIO 
NGINEERS. 


PITMAN, Parker Street, 


London, W.C.2 


> ete. 


Kingsway, 


, | PERSONAL we } 
THROAT MICROPHONES. With lead and | receivers, 3 valve * 


} invalids, 


| drilled. 7 int. 
FE : 


Complete, 
piste, | 450 


WIRELESS Wortp 


ADIO CLEARANCE, Ltd. 


TELEVISION! Set of 3 components, comprising 
line output trans., with E.H.T. winding to give 
kV, using EY51 (heater winding for EY51 also 
included), and fitted with width control scan- 
ning coiis, low impedance line and frame, focus 
res approx. 20 mA); 

1/6 post; scanning 

low imp. line and 


/6 plus 9% 
MINIATURE iron cored coils .former 
in, adjustable core, set of 4 coils, 
and OSC, S.W., AE and OSC, 5 11, 
mains dropping resistors for .1 yal 
tapped at 850 and 700{), small si ise 3 


size 154» 
Ww. A 


.C./D.C. amplifiers, complete eit PP ined con- 
struction of 20w, 8v ¢ lifier I all 
first- om components, 
etc.. valves 4xCL33 ° 
crack] ie. chassis and c as isoiat ed een mains. 
and drilied, circuit. diagra am supplied, everything 

; television soeus 
" res. 10,0000) 
average current 20mA aid. 
.F. using IT4's 
contained in handsome bakelite case with lift-up 
lid. size 7x6'oxXS5in with lid closed, plastic 
carrying handle, fram AE in lid, these receivers 
cover the medium waveband and operate from 
self-contained dry batts.. standard types 
W1435 and U2, outout to a pair of lightweight 
‘phones (H.R.) controls. SM tuning and reaction 
opening lid switches on, supplied brand new 
with valves, batteries. "phones, an ideal set for 
hosp. patients, etc these receivers 
are not Govt. be yO and are odeeet ready to 
5S\gin x 51, inX 114in 
9 5% 9 1'sin 
base holes, 2/3: al 17x 
octal and square, open pots: 
4kv ImA av 2a, Ss primary 
“gives appro 
samantha. 29/6: primary, 
ec. F&F 300, 


button 


5.500v with 
O- 110-210/240v 
Vv 2a, 6.3v 2.5a 
chokes. 
10022. 5 
A 5002. size 4 
4 electrolytics 


Daid smaotiehns 
5H 4 A. 


25v 3; ; : ‘Output ti ans 
2 000 202, 2,§ 20, ©, 3,000/20), 6,000 
,000/4:) -; 3 ratios, 7,000-3,500- 
1 O50 40), -; switches standard Yaxley 
2b - w_1b. plus additional wafer 
shorting plate, 2/-: all have 3in spindles; super- 
oils, ‘in x Vain. oyrmners. M wave, HF Ae 
Ose. L te H.P.A Osc., 1/6 per coil, midget 
FP. trans., 465kc/s. iron cored, size 1,in dia 
10/- pair. 
cased 2in circular, 0-15/600v 
6. 2 or 0-40A with shunts 
Square 0O/ImA 6 
0-300v series res sup: 
4 pexelite eased 214 ain gar 
0/200mA. 


meters flush mounting ‘oat extra; _ eaial ‘as 
on RF26 less cursor, 3/11: rotary power 
units type 104, 12v D.C input, output 250v SomA. 
6.5v. 2.5A, D.C. P.M 


with supp., 6/- 
output as 104 
with keyway, 5. 7 and 10 way 
“Jones *’ plugs and sockets 
pair bakelite cas es with lid 
3!,in without lid, 

fram AE, li 

sets meters. 
pe contro’s 
9d ea 


post paid; Type A 

6: plugs and sockets. 

1/6 pair 

with cover 
inside meas. 6x61, 
lid in deep with former for 
requires Sai ng 

€ Post extension 
ion wire wound, l,in spindle, 
RADIO. CLEARANCE, Ltd 27 
Court Rd.. London. W.1. Tel 


( FFERS wanted joe 200 5- 
densers, 100 pf with 5 air s 
and worm reduc inn drive.—26 
Kings Norton, Birmingham 30 
Norton 1946 
MATEURS, dealers. servicemen. w 
é fancy prices? ‘“‘Be in the know.” Send 
s.a.e. today for list that will save you pounds 
. "i mone back guarantee; don't 


Tottenham 
Museum 9188 

{0015 

gang variable con- 


Ashfield Place 
silver mica condensers 
8, 70 nia 12 


Otley, Yorks 


50 kVA Hackbridge transformer, no-mal 
5 put 11,500 volts, 3-phase 50 cyciss, 
tappings plus or US 2o% 5%: ——— 
voltage 400 3-phase or 230 volts_single p 
price Sa ne Bifurcated & Tubular Rivei 
Cc soury, Bucks 16446 
0 SCiLLOSCOPE cabinets, i11X9x complete 
ith chassis containing eet ‘and holder 
for VOR 139 tube, 2 potentiometers, various re- 
sistors, etc.; the cabinet has hinged viewing hood 
with plate glass window; supplied with full con- 
version data, 10/- each, plus 1/4 stage; 2in 
moving coil iseehaeen inserts, 45 ohm, suitable 
for microphones or miniature extension ‘speakers, 
t - each, plus 4d postage. 

VALVE vor meter, pocket size, complete kit 
of parts for home construction which in- 
cludes black crackle case size 4),inX3'\4ink1%4in 
already drilled with hinged back, high-class 
moving coil e, miniature valve and base, 
switch, 8, battery, etc., with full instruc- 

,. when constructed, will 
>, audio and RF test work over the low 
voltage range of 0-5 volt, price 27/6 and postage 


1 

NEW 0-5 ma moving coil meters, 7/6, id 

PS ae oN SUPPLY COMPANY, 51. A Aing 
Rd., West Wickham, Kent 6 
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NORTH BRITISH 
TRANSFORMER CoO. 
TRANSFORMER HOUSE, 

215, BARKEREND RD., BRADFORD, 


4U Transformers guaranteed against at Seulty workmanship 


ALL PRIMARIES ARE TAPPED 200/2) 


250 v. INPUT 


MAINS TRANSFORMERS 


DT/150 


350-0-350 v. 150 m/a., 6.3 v. 4 a. C.T., 
a 


)-0-350 v. 150 m/a., 6.3 v. 4a. c.T., 
DT 100, 
- 


MP/ ion, 
0 


350 0-350 v. 100 m/a., 0-4-6.3 v. 3 a., 


v . 
350. 0-350 v. 100 m/a., 0-4-6.3 v. 3 a, 


50 v.80 m/a., 0-4-6.3 v 0-4-5 


v. 80 m/a.,, 0-4-6.3 ¥. 3 


)v. 80 m/a.,6.3v.3a.,5 v.28 
6.3 v. 6 a, 


160 m/a., 6.3 ¥.6a.,6.3¥ 


. a 
50-0-350 v. 120 mi/a., 


, a 
350-0-350 v. 120 m/a., 6.3 v. 


; 80 mi/a., 6.3 ¥ 


: 


2a 
DT/80, 250-0-250 v. 80 m/a., 6.3 4.3 
MF — 250-0-250 vy. 80 m/a., 6.3 v 
Ww iNtiag amson O.P. Transformer 
Williamson —"s Transtormer, 
6.3 v.4a.C.T.,5 ¥ 
Williamson C Shake, 
Williamson Choke, 50 H , shrouded 
Williamson Choke, 10 H., 1 a., shrouded 
Williameon Pre-Amplifier Transformer 


WE A SPECIALS DEPARTMENT WHICH 
DEALS SOLELY WITH WINDINGS TO ANY SPECI- 


DT = Drop Through type. MF = Fully shrouded 
type. DT/M = Smaller Drop-throughtype. MFM 
eenailer fully shrouded type. 


425-0-425, 
a.C.T 
° : Gueuses 


SSERS SBS 
CQOHA AO @ 


‘| -—WILCO ELECTRONICS— 


RECEIVER R.1155. One of the best com- 
munication receivers covering 7.5 Mc/s to 
75 Ke/s in 5 wavebands, complete with 10 
valves. Brand — in maker's transit case 
£12/10/-. Cge. 

PORTABLE Test METER, 
for the home constructor, in neat case 
6x5 x 4in., reading 1.5, 3, 150 volts, 6 and 
60 m/a, 5K and 25K ohms. D.C., 50/-. Post free. 
PYE STRIP, 45 Mc/s complete with 6 EF5O 
and an EASO, 62/6, or without valves, 37/6 each. 
PHILIPS CAPACITY - RESISTANCE 
BRIDGE, 110 and 230 v. A.C. ex-Govt., new 
but need slight attention, £6/10/-. Post and 


pkg. 5/-. 
AMPLIFIERS, 


just the job 


50 watt. Rack mounting by 
“Tannoy "’ including 10 valves: 4 L63; 
4 6L6 ; in Push-Pull, 2 FW4/S00, for 200/250 v. 
A.c. 50 cyc., complete with output trans- 
former £12/10/-. Also some ‘* Marconi "’ 15 
watt, complete with valves, £8/10/-. 
POWER PACK, Type 3, for R1132A re- 
ceiver. Brand new, in perfect condition, input 
switched 200 to 250 volts, A.C. 50 cycle, with 
two smoothing chokes, fitted D.C. voltmeter 
0-300, milliampere meter 0-150, fuses, etc 
A superb job, £4/19/6. Pkg. and Cge. 10/-. 
TEST SET, Type 205. 3.05 to 3.35 centi- 
metres with 9 valves including Magic eye. 
Klystron. 100 Microamp. meter. Blower 
motor, etc., in good condition, 

TEST SET, Type 28. Incorporatin, 
Microamp. meter, in steel case 6in. x Fae x 
3in. with carrying handle, 50/-. 

204, LOWER ADDISCOMBE RD., CROYDON 


RELAYS, P.O. Type 3000, etc. Siemens’ 
High Speed. Key Switches, Uniselectors, 
Jack Sockets, Plugs, Handsets. 

RACKS. Standard P.O. Channel Type for 
19in Panels. Bulbs, Switches, Rectifiers, 
Slydiok Fuses, Brieze Plugs and Sockets, 
American Test Equipment, etc. 

year a ONLY 
X. iLKINSON 

19, LANIDOWNE RD., CROYDON, SURREY 


WIRELEss WorLD 


A WINDOW WORTH 
LOOKING INTO 


Rotary Convertors. 1!2 volt D.C. input 
230 volt A.C. mains output up to 200 watts, 
complete with meter and voltage regulator, 
£4/10 each, 24 vole ditto 65/-, both supplied 
with wooden carrying cases. 


Mains Transformers. 230 a 
output |,800 vole 20 m/a, 21/- each 


Condensers. Mansbridge 6 mfd. 1,000 vole 
working, 26 each, 16 mfd. 700 vole Elec- 
trolytic Condensers, §/6 each. 16 x 16 x 16 
mfd. 450 volt Electrolytic Condensers, 3/6 
each. .5 mfd. 3,500 volt Mansbridge, 3/6 each. 
-5 mfd. 6,000 volt Mansbridge, 4/6 each. 


Condensers. ‘Trouble Free” Oil Filled 
High voltage .! mfd. 3,000 volt, 4,000 volt and 
5,000 voit, 2/9 each. 


input, 


Modulators Type 67. Containing complete 
A.C. mains Pack giving 345-0-345 volt 200 m/a 
6.3 voit 5 amp., 6.3 voit | amp., 5 volt 2/3 amp., 
complete with 5U4G rectifing valve plus 8 
other valves, condensers and many other 
useful parts, brand new, 52/6 each, input 
voltage 230. 


Pots., Heavy Duty Type. 3,000 ohms and 
10,000 ohms 8 watt rating, 3/6 each. 5,000 
ohms ditto 3in. dia., 4/6 each. All wire wound. 


American Telephone Hand Sets. “Weston 
Electric "’ type, type |.F.1. AW3, complete 
with inserts, brand new, 15/6 each. 


American Rotary Transformers. Ex- 
“Command Receivers '’ 27 volt input, out- 
put 280 volts 60 m/a, 7/6 each. 


Chokes. 200 m/a 3 Henry, 3/6 each. 200 
mia 5 Henry resistance 100 ohm, 3/6 each. 
20 Henry 80 m/a resistance 360 ohms, 6/6 each. 


Television. 45 Mc/s |.F. Strips, brand new, 
complete with 6 EF 50s and | EA 50, 59/6. 
Less valves, 37/6. 


Accumulators. Unspillable Lead Acid. 2 
volt 7 amp. Brand new, 43 x 34 x Itin., 66 
each. 


Accumulators. Brand new. 6 es 85 amp. 
Lead Acid. Teak boxes, 55/- each 


Television. 2 valve ioe 
complete with 2 EF 50s, 13/6 each. 


RI35S Receivers. Brand new. 
with all valves, 49/6 each. 

Rectifiers. Full wave L.T. 24 volt 5/8 amps., 
32/6 each. 12 volt 5/8 amps., 17/6 each. 


25/73 Receivers. Brand new. Complete with 
all valves, 22/6 each. 


45 Mics, 


Complete 


Open all day Saturday. 


G. W. SMITH & CO. 


(RADIO) LTD. 
3, LISLE STREET, LONDON, W.C.2 
GERrard 8204 


Phone 


| TRCERONCES clock units, self-starting, 200- 

250v 50 cycle, fitted Sangamo motors, 
“consumption ‘2% watts, size 2%in diam., 2in 
‘fbeA geared 1 rev 60 mins friction reset 


L movements for making electric clocks, 


etc., price 20/- each, 
CR ‘O rotary converters. 


pai 
input 24 volts d.c 
output 230 volts a 


cae les, 100 watts. fitied 


change-over switches, type 785A 
|manual or relay operation, 24 volts, size 5'oin x 
4in X2in, £1/7/6 each. 

wire wound potentiometers with 

| switches, sizes 10, 25, Ke 50 and 1,000 ohms, in 
lots of twelve or more, 32/- per doz 

PERFORMANCE meters type No. 2. "fitted stan- 

lard mains 230v a.c., 50 cycl 1 2 

V.R.91, 1 V.R.137, 1 §Z4G. 1 C.V.51, 1 V.R.92 

and other useful ‘components, £2/5 each, car- 


ria, 
Ltt iepnefermere, input 200/250v, 50 cycles, 
ut 12/25v, 250 v.a., in metal cases, £2/15 
; metal rectifiers, 180v, 3\.amps, £3/5 each 
rectifier units, t Bue input be 250v, 50 
cycles, output "166/ 200 v 4 £2/1 each; 
large quantity of new Unise} Fen Spares, com- 
prising of banks, wipers, coils, etc., to be sold 
in one lot, enquiries invited. 
NEW ex-R.A. = Electric electronic ig 
tion testers, type Ri input 230 
pa 50 cycles, 6/12 ae volts d.c|; £19 each 
TEP-DOWN transformers, input 230v a.c. 50 
ys., Cutput 6.3-0-6.3 volts 19 amps; £2/12/6 


.t, trans- 

volts 9 amps, secondary 

‘ame, centre tapped; £12/10 each 

USE rec tyle 28B, 

~" p Ouse 

le 3/i ay paid 

| eto: rectifier ‘aeta, Sutput 50. volts a.c., 4 amps, 


SAN NETTE ro rotary converters, inpas 115 sols d.c., 
— 110 volts a.c., 50 cy., 150 wat £4/15 


A LARGE assortment of various ex-W.D. radar 
and radio equipment, relays, power packs, oscil- 
lograph units, tq Photographic apparatus 
available; s.a.e 


is 
|H, PRANKS, 58, New Oxford St., London, W.C.1 


Tel. Museum 9594. {0057 | 


gem radar equipment. Philco. ex-U.S. Navy 
complete wit! PPT junction box, scanner 
Pegruction. manual 


pu To. LL probably’ get it at Smith’ s, EB 
Rd.! rything for the construc- 

| tor, from a 1/ 1owatt resistor to a 
lowest prices, biggest variety.—-Near 

litan Music Hall. Pad 5891 {0114 

chance to obtain receiver 25/73 in spot 


radiogram 


6/6; new component 


Elm London, E.17 
24-volt ast motors with 


dozen. 22 = 12 watt 5/- dozen. 24 v 


jozen; controls 10.000 0 
rl eset, 3/- dozen, fixed orecereme es 
22,000 1 watt, 2/6 dozen, 33,000 att, 3/6 
dozen; Co-ax 2-yard lenghts with oy socket, 


1 
PASSINGHAM, 95, North St., Keighley. 


- lent, offers post-free bargains, meters, 
, 0-30ma 2%4in (3%4in) overall, 

tg. 5/9: also 2in square front flush, 0- 
rate series resistance (5ma), 5/9; 

ke. 5/9; instrument boxes 


Tr soc 
phones, high res. 1,600 ohms pair, complete with 
good type carbon microphone, all wired into four 


cleft , with 
headbands, ex used but in good condi- 


tion, 5/9 set: x Paxolin’ panels quarter inch, 12x 
12, 4/9, 12X8, 4/-, strips vt. grade about 
‘in, 12X5 approx 2/-; all undrilled; 
offer 12X12 14in slightly ates. 
and clearance resistor and condenser panels 
mblies, over one hundred ifems. all new and 
clean; twenby a: nem. 12/9; trimmers 
ceramic, 25mm, boxe: ne 5/-; valve 
ders Paxolin’ Int. Octal chassis, 3/- dozen; 
Brititsh-pattern 5-pin, a moulded base ty 3/. 
dozen; ial list available for trade. incuding 
d Yaxley-type switches. 
“ a. high- 
moulded 


with switch 


.. 1,000 small control boxes 
suitable television 
and output; 10, 
tors. etc. 


89 


zen, . 

oe “ai 6- 13 24 oe eslapheme- type at 4 6 | 
M.B.C., | 

watt, 8/6 dozen; projector bulbs | 


E. RYALL, Utopia, Mayfield Rd., Herne | 


sponge re and padded | 


function with co-axial input | 
w-tension vitreous resis- 
[0205 


|EARLY BIRDS 
ARE 


WELL ADVISED 


Since we wrote our resolution for 
1951 prices of magnet castings have 
jumped up nearly 15 per cent. This 
is the most costly item in any good 
speaker, so such increases have a 
serious effect on total works production 
costs. We shall absorb the present 
rise ourselves, but there is a limit. 


We have no doubt that the steep rises 
in metal prices must before long have 
an effect on amplifiers, turntables and 
other essential! items for good quality 
sound reproduction. May we then 
advise you to consider what you wish 
to listen to, even as far ahead as next 
winter, and act soon to obtain your 
needs. 


If you believe in having the best and 


MOST NATURAL REPRODUCTION 


of your favourite music and artists, we 
believe that you MUST sooner or later 
have one of our speakers. Basically, 
and irrespective of cost, our drive and 
cone give a closer approach to truth 
than any we have heard elsewhere— 
an opinion shared by many experienced 
and critical owners. 


This is not just a matter of giving 
50 to 15,000 c.p.s.: that is not really 
very difficult todo. BARKER SUPRE- 
MACY lies in absolute smoothness and 
control at every part of the scale ; 
in definition and transients whico 
delight the ear; in entire absence of 
boom, peaks, or sizzle. 


If these ideas appeal to you, and you 
are really interested in gettin the 
nearest approach to Natural und 
Reproduction in your own home, 
write to-day for details of our speakers 
and the new 501 cabinet. 


BARKER 


NATURAL 


REPRODUCERS 
BCM/AADU 
LONDON, W.C.1. 
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DUKE & CoO. 


SUPERHET RECEIVER, 9/6 with 3 wave 
band maifts conversion drawing FREE. |.F.465, 
also well worth as spares. It includes 4 tuning 
condensers, 24 fixed cond., 32 resist., trans- 
formers, switches, volume controls, valve 
holders and all the usual parts. This 25 (1196) 
set is a good buy. Post 1/6. 
H.T. BATTERIES, 5/6, still our best seller, 
150 vole guaranteed minimum, tapped 21-90- 
itl, 1¢ LT. All-dry. All are cested before 
despatch. Allow 1/6 for post. 
ELECTRIC MOTORS, 50)-, |/3rd_ H.P. 
S/Phase A.C. 110 v. easily rewound to 230 v. 
Or will work from transformer or resistance, 
complete with Forge 7 blower 3}in. dia., 
outlet. Motor is 2,850-3,450 r.p.m. gin. spindle. 
Carriage extra. 
CAR HEAD LAMes, 7/6 only, ex-L.P.T.B., 
standard single bolt fitting. 
LAMPS, ex-L.P.T.B. standard B.C. fitting, 
24 v., 12 watt, and 12 v., 12 watt. ideal for 
boats, caravans, etc., 9/- ‘doz 
GERMAN INVASION CRAFT, 50, 
20 to 30ft. by 6 to 8ft., cough vulcanised rubber 
inflatable. Room required. Sizes as they come, 
carriage extra. 
SEATS. Moquette, hide or leatherette 
covered, plywood base, ex-coach, approx. 
3ft. long by 16 x 4in. thick. A few backs to 
match, both 15/- each, plus carriage. 
DUMPY BUCKET SEATS. Single, ex- 
coach. Ideal for T.V. viewing, small cars, vans, 
arden, etc., 17/6, plus 4/- carriage. 

EAD SETS, 1/9, new with the flat type 
head bands, very comfortable, and extremely 
sensitive, single set. Post 6d. 

TINY TIMS, £17,10,-. Four stroke design, 
press button starting. Has an output of 300 
watts at 12 volts. New, carriage extra. 
REMEMBER. We are the largest valve 
stockists in East London. Money back guaran- 
tee if not satisfied. Cash with order please, 
and allow sufficient for post or carriage. 
Stamps ONLY for lists. 

REMEMBER, if interested in FISHING ask 
for our separate ANGLING CATALOGUE. 
219, ILFORD LANE, ILFORD, ESSEX. 

iLFord 0295. 


NEW ELECTRONIC SUPPLIES Co. 


281 LEEDS ROAD, FAGLEY, 
BRADFORD, YORKS. 


MAIL ORDER ONLY. 


ALL PRIMARIES 200/250 INPUT. HARD 

IMPREGNATED 
EX-GOVT.STOCK. F = FULLY SHROUDED 
TYPE. S = HALF SHROUDED OR SUNK 
TYPE. QUOTES FOR SPECIALS WITHIN 
48 HOURS. PLEASE ORDER EARLY AS 
PRICES ARE GOING UP AND SUPPLIES 
GOING DOWN. TERMS—C.W.O. (CAR- 
RIAGE PAID). 


$260 260/0/260 v.60 mA, 6.3 v.3a., 5v 

2a ewe at 18/11 
$275 260/0/260 v. 75 mA 6.3 v.3a. 5 v. 

2a i 


#5350 350/0/350 v. 90 mA... 
*$250 250/0/250 v. 110 mA 
*$300 300/0,300 v. 110 mA 
*S310 350/0/350 v. 110 mA at 26 
Above 4 marked * have LT 0-4-6.3 v. 4 
0-4-5 v. 2 a. 
$356 350/0/350 v. 160 mA 6.3 v. 3 a., 
cT 3 


v. 3a. 

F315 350/0/350 v. 160 mA, 6.3 v. 6a, 
6.3v. 3a.,5v.3a. 

*F359 350/0/350 v. 90mA 

*F250 2500250 v. 110 mA 

*F300 300 0/300 v. 110 mA 

*F350 350/0/350 v. 110 mA t 

Above 4 marked * have LTs 0-4-6.3 v. 4 

0-4-5 v. 3 a. 

Williamson O.P.T. to specification at 

Williamson Mains to specification, 

Type F425 ¢52 11 
Williamson Choke 30H 20 mA, Ckidat 18- 
Williamson Choke 10H [SO mA CK9at 29/11 
= Choke 50H 50 mA, 1500 0 

K 


at 29/11 


at 20/11 
Above Chokes fully shrouded heavy jobs 
CK11, 8H, 110 mA. Upright mount at i 
CKIS, 3H, 40mA. Clamped ..........at 
CK1I2, SH, 90mA. Clamped ......... at 
CKI4, SH, 60 mA. Clamped............at 
TERMS : CASH WITH ORDER. CARR. PAID 


i 


| output, £8; 


| amplifier, 


WIRELESS WORLD 


( UR “latest barga S$ now ready; send 


L 
stamp or ince. stamped addressed enve- | 


lope toda 
= ALTON’ S WIRELESS STORES, 203, Stave- 
Wolverhampton (0061 
” TPTLEW OODS, North London’s best selection 
of radio and television components; an us 


Lane, Finchley, N.3. Fin 
ATHONIC ' DISTRIBUTORS ‘offer neni Dore 
6v, 30w, negative back feed remote control 
relay for distant operation, 200/250v 50 cycles 
input, suitable mic or gram. tapes By 5 
incorpor 


quired; worth £35; our price, 
and carriage 4 
INDICATOR units, type 6, 
television, Wireless World oscillope, as new and 
unused, valves 4 VR91 (EF50), 3 VRS92 (EA50), 
lV . C.R. tube VCRY7; our price 60/-; car- 
riage and packing 7/6. in mi ’s original box 
= extra; special price for quantities. 
TRANSMITTER receiver, type 3510. 13 valves 
covering 150 to 250mc/s range, complete with 
power pack for ground operation, complete with 
two meters, slow motion dials, and 13 valves in 
steel cabinet. size 17inx17in x pin, with folding 
doors, as new and unused; 9/6, 2 ae 
of its original cost; carriag oly pack o 6 
RECEIVER unit, type APS7931, 11 EPSO Ives, 
suitable for two meter fans, in original manu- 
facturer’s ay only 59/6; few only so get in 
first; carria 10/- 
PE 26A tani ng unit, silver wire wound cof! 
, R/F meter rev counter in 


suitable inexpensive 


e 2/6; master oscillator units. 
silver a coil 


ains transformers, 
ne 10. Beoy' 350 0 350 150 mils, 6.3 
ed drop reo eeputl ful job, 
also 500 500 250 mils and 
American 


tor quantities; Govt converted motors to approx. 
‘wzhp, 2,000 revs, suitable driving small lathes, 

etc.. im your workshop, absolute bargain, 3/8: 

conte only, 19/6. 

ty 33a and 35a, 3 


| price for quantities: 


s : quantit 
magnets, suitable for * Wireless Worl ia’ 
speaker, 15/-, carriage and packing 
can blower motors, 28v wit 
v mains, ideal for hair 
/-: 6-way coil packs with 
‘Ss aut a 
uf electro 
° ° ‘But 500v 2/6, 
; % meg volume control with switch (new), 
post on last five items 3d each; 
of type 106 signal generators, 2 to 55mc 
wave and various types of equipment re- 
ceivers too numerous to mention in this advert 
for callers only; hours - business 9 to 6, ex- 
cepting mee ah pe 
arrangement ds subje 
OD RIBUTO RS. 


ct to being unsold 

Bia’ need 63, Oldhill, at. 
(6 

VOMMUNICATION receivers in - 

rlung var Pro. H 

Hallicrafter 8.52, C.R 


stock 
R.O. Seniors 
A.R.88D., A.R.88L.F., 
etc., all in perfect mn ny R.1155 receivers in new 
cc ndition: your enquiries are invited for rotary 
convertors and electric motors, most sizes and 
types available from stock; motor alternators, 
110v d.c.. input 230v a.c.. 50 cycles, 250 watt 
special clearance of F.H.P. electric 

motors. 35/-, 110v-250v a.c. 
E for 
/d.c 


new and complete. with heavy duty 
a.c. power pack, 200/250v, PX25 P.P. output 
£4/10, less valves; new moving coil cdasemeebes 
hand type, heavy duty and complete with 12yvd 
screened cable. £3 15; 2 only B.T.H 
Jenson cinema akers 
unit muiti-cellular horn 
tubular T/V mast, 15/6 
of test equipment: 
testers, 


large selection 
multi-range meters, 1 
Signal generators Guctiinacopes. 
meggers. and meggers, etc.. all at reasonable 
prices; hand bearing prismatic compasses with 
provision for battery in handle, perfect, 40 - 
each; very large stocks of transmitting valves 
Klystron, of all types, send us your ag 
ments; special offer of new, not ex- . 
pa emg semi-shrouded, 200/250v_ 
ri -.250-0-250, 100ma.. 5v 3amp, 6v 4am 
large stocks of L.T. transformers 
special sizes and ratings wound to specification; 
auto-record changers in stock from £10/15; 
switchboard mounting voltmeters, 
various ranges a.c. and d.c 
prices to. clear; 


ampmeters 
available at cheap 
large stocks of enamelied wire, 
8.G vo 15 U.X 

} pecial offer: 

- d 180- ra k/c, 45/- 
; quantity of itz, and nickel chrome wire 
available; 3in Panoramoscope model 5A-3. type 
T200, £25; 62A indicator units. less valves and 
22 00 microamp meters, 2%4in scale 

: jype 74 inc‘cator units, complete 

£5 each; Fluxmeters, model 

.0023. = Nete, new, £5/10 


; prices do not 
include 


ute | 
| SERVI RADIO SPARES, 4 Lisle St., wee 


Gerrard 1734 


inclodin ng packing 


Laxury 9 valve Radiogram chassis with 
7 watt triode push-pull output stage and 
wide range electronic tone control circuit. 
Designed to provide bigh fidelity reproduc- 
tion from microgroove recordings as well as 


detector, audio frequency response 20-20,000 
cycles within one 4.b. Price £21/5/- 


Other models in our range are : 

Fidelia Standard 7 valve model #18/5/-. 
Fidelia Plus 8 valve model 220/12/- 
Preciton 5 valve model £12/17/6. 

All Fidelia models have variable selectivity, 
wide range electronic tone control. Triode 
output stages, cathode follower detectors. 
Three wavebands 16-50, 185-550, 1,000- 
2,000 metres All equipment guaranteed 
12 months. Technical data sheets willingly 
sent on request. 


‘0 Nit - 
se bee 
CTOVEVELOPMENT 


eut ditto | 


unless by other | 


NEW S.T.C. SELENIUM RECTIFIERS. 
Largest L.T. range in Great Britain. Current 
products. NOT SURPLUS. €.H.T. H4/200 
W.W. Televisor replaced by N2/100, 17/- ; 
for VR97, N2/50 12/-. Post 6d. 
Note Increased Prices ny ist Jan. 1951. 
HALF WAVE RECTIFIER: 
l6v. #a., 7/6; Ia, 9/2 5 2a, Toe ; 
all post 6d. "4a. 18/- 
30v. ta., 13/6; ; . 
41/6; 48v. la. % ;_2a., 21/3 ; 
, 39/6; 4a. 74); 
I. 


HALF WAVE HEAVY DUTY Tiin. 
SQUARE COOLING FINS. 

poe? 10a., i 20a., 48/6 ; 30v. 

436 = . 2.5a., 29/6; Sa., 


Ba, all 
BRIDGE CONNECTED ‘FULL war. 


17v. 1.25a., 13/9 ; 1.7a., 
3a., 24/9; 4a., 28/-; 5a. 


17/7; 25 
29/6 ; 3 all = free. 
15a, 3 


 B2l- 5 


P. I/- 
BRIDGE CONNECTED HEAVY DUTY 
Tiin. wanes COOLING FINS. 


148/- 
FUNNEL 


- 6a., 130/-; 10a, 
180/-; 10a, 217/6; ail! 
post 1/6, 
VALVE CHARGER REPLACEMENTS. 
Send Circuits, max. A.C. voltages marked and 
max. No. 2v. cells chargeable, for reply. 
Wholesale & Retail 
T. W. PEARCE (Est. 19 yrs.) 
66 GREAT PERCY STREET, LONDON, W.C.1 
Of Pentonville Rd. Between King’s Cross and Angel 


1951 


POTENTIOMETERS 


MARCH, 


| with 2X6AC7, 


Wire wound and Composition types, 
Single, Ganged, Tandem Units. 
Characteristics : linear, log, semi-log, 
non-inductive, etc. 

Full details from 


RELIANCE 


Manufacturing Co. (Southwark) Ltd. 
Sutherland Rd., Higham Hill, Walthamstow,€.17 
Telephone: LARkswood 3245 5 


Recording Equipments and 


Components 
OSCILLATOR 


‘MAGNETIC TAPE 
| 


UNIT. 
suitable 


Constructed on 
| for sub-assembly, 
| for erase and bias at 45 kec/s. 
Requires 250 v. h.t. and 6.3 v. for operation. 
|| Complete with 6V6 valve, €3. 
| OSCILLATOR COIL ASSEMBLY. Com- 
| 


chassis 
provides r.f. 


small 


prises high ‘‘ Q “’ coil and condenser tuned to 
45 kc’s. Specially designed to provide highly 
ye sine wave output for low tape 
noise, 10/6 

RECORD/REPRODUCE HEAD. Im- 
pedance : 100 ohms at | kec/s. High quality 
response. Totally enc.osed. Gap length | 
mil., €2/2/- 

REPRODUCE HEAD. As above, but gap 
length 0.5 mil. (suitable for 2-head systems), 
£2/2 


||} ERASE HEAD. Capable of erasing new high 
| coercive force tape when used with oscillator 
unit above, €2/2/-. 

TAPE. Now high coercive force tape suitable 
for high fidelity recording at slow speeds. 
Jin. (1,200ft.) reels, £1/10/-. Spare reels, 7in., 
4/6 each. Ilin. (1,000 metre) reels also avail- 
able 

INPUT vane. Ratio 1/40. 
Frequency response: + 50 c.p.s.— 
20 kc/s. Suitable for rw > aa step up. 
Mumeta! core, 17/6. 

TRANSFORMER. As above, but fitted in 
16 S.W.G. mumetal screening can, 30/-. 


Send for further details including circuits. 
Trade and export enquiries invited. 


CABOT RADIO 
|COMPANY LIMITED 


| Electronic 
| 28, SEDMINSTER' PARADE, BRISTOL, 3. 
we Telephone 64314. 


WIHIRELEsS ‘Wort 


230°2%. step-down transformers, 75-watt. 

; heavy duty output transformers, 
pine 9 3\4lb, two primaries, one centre tapped 
nd one secondary 4 taps, these can also be used 
small mains transtormers, delivering 150- 
50v at 1 ma and 10-20-50-40v all at 
ma, 230v input, only 4/6; amplifier chassis 
1X6AG7, and chocaful of useful 
parts, 12/6; wanted, tape or wire recorder.— 
Haynsons, 14, St. Marys, Dedtord. "Phone 5568. 


s 
Be SCUND RECORDING ASSOCIA- 


1nE current lecture season is meeting with 
great success, membership of the Association has 
vecome essential to everyone actively engaged or 
keenly interested in high quality sound record- 
ing and reproduction; iectures and demonstra- 
tions on all aspects of electro- souumtics are given 
and other valu- 

; @ few speci- 


| as 
65 


the outstanding event of the coming year and 
is free to members; fuil information is contained 


tary rr 
_—— View Rd., North Chingford, London, 


NTED EXCHANGE, ETC. 
EARITE tape deck or recorder wanted, new 


or used.—Box 7995. 
Use 1939/40 SUG 65 or 55, PB65 or 55.— 
le’s, Paignton. 6451 
EW. Magnetron permanent magnets, 

rice.—Box 7 97 
agnetophon Tons B, with spares 
A(ampiiGer not required).—Box 2665. (0198 

ANTED, dynamometer a.c. test set, also 
oscilloscope type 339A, also LOSOA oscil- 


tor. 
LESLIE DIXON & Co., 214, gale Rd. 
peenerene 5.W.8. Maca 
’ = pe 12 hypersensitive pick- -up. Ww >. 
a ley. P church Rd.. Perry Barr, Birming. 


ty ANTED to buy or on loan, service sheet 
for push button K.B. Model \ —Haworth 
Hozier ©t., Blackb' 6479 
oe # 7 : 


state 
63 


38. 


7 ANTED, laboratory test equipment includ- 
ing standard signal generator, watt meter 
oscilloscope, bridges, recorders; send price and 


STRUMENTS, 375. Uxbridge Rd., 
Ealing 0779 003 

ANTED, oscilloscopes, second-hand, in good 
condition.—Particulars to Lyddiard, 26, 
Nerpesneriand A Gosforth. sowcentie- 
horn with or without speaker 


Volst corm corner 
Leak pick-up, condition of move- 


ment Ts 
Manchester, 21. 
ANTED. all types cod radio equipment, test 
truments, r receivers, personal 
components call, 


M s Court, 
| Charing Cross Rd., (5211 
| ANTED. surplus relays, impulse switches, 

king plugs, 5-way, push-button units, 

any condition; large or small quantities; highest 

| prices paid.—Box 5579 

Ws Lg Antenna tuning units type BC-939- 

A and T-50 egy and junction boxes 

¥ AR rches, Cambridge 

{0167 

E speec! plifiers type MI- 

11220 J'or Re and telephones t type EES; offers 
stating quantity and price to—PCA Ra’ 

Arches, yo Grove. W. ‘Toos 
} ANTED, 610 Hallicrafters transmitter, 
SX-28; AR-88's HRO receiver and spare 
— for above; best oo 7 Write Box 864, c/o 


venue, 
tails 24, Meadow =. 


etc., etc.; 


Newport 


ve_ condi 
Farhills Box 


‘AERIAL angle pole change-over knife switches 
urgently uired for marine use, must be 
capalie of handling sow transmitters: 

lhould be new or Govt. 
quantities: Mage type. condition. 

76, Regent Quay 

"REPAIRS AND SERV ic 
AINS transformers sawound. 
formers to any specificati 
MOTOR rewinds and complete overhauls: 
class workmanship, fully guaranteed 
' P.M. es -, Potters 
Warser Gate Nottingham. Est. 191 re 
| repaired promptly, 
Z make.—Model Loudspeaker 
sullingdon 


Reems Philips neg. 
motors. aoe 
wo and m: 


Guantity. price 
aeen. 16456 


first- 


Service, 


= 
=, % ais. ete Rd., Carlisle. 


Tooting, London ‘a 

formers._ field coil yand chokes 
| tures and motors w transformers ’ designed to 
| | ony specification: ai ail wo work Sule arant 


" td. 781. 
Harrow Ra NWio 10. Rit SS, broke 2846 


lay 2159 {0176 | 


me ty 


eanemepens ~—— 


Model EXP83 3. 


Model RF103/3. 


Best between 
Aerial and Earth 


Armstrong chassis are designed 
and built for those who demand 
something more than ordinary 
commercial receivers can offer. 
Very—but very—brief details of 
the range are given below, but 
we'll gladly send you full specifi- 
cations and data on any model(s) 
that interest you if you'll drop 
us a line. 


An 8-stage all- 
wave radio chassis. Fly-wheel 
drive and 8 watts output. 
200-250 volts. 


A 
wave radio chassis 
operation, 
200-250 volts. 


10-valve all- 
for A.C. 


£19.19.0 
Plus P.T. 


Model 125/2. A 14-valve five-band 


radiogram chassis with three 

S.W. bands down to 10.9 metres. 

A.C. 200-250 volts. £33.12.0 
Plus P.T 


ARMSTRONG T/'V MODEL TV20. 


surplus; small or large 


new trans- | 


feedback output | 
main trans., | 


A 


Coldfield 


A wide range 20-valve instru- 
ment with 12” C.R. tube. Models 
for both London and Sutton 


trans- £52.10.0 
mitters available. Plus P.T. 


THE CHASSIS PEOPLE 


rmstrong Wireless and Television 


Co. Ltd., Warlters Road, Holloway. 


London, N.7. 
Telephone: NORth 3213. 


5362 


92 


M. & J. PEARSON 


263, GALLOWGATE, 
GLASGOW, C.4. 


Offer the following clearance lines for 
one month only. 


Test Set Type 74. input 230 volts, 50 cys. 
Valves VRI35, 5Z4, VUI20, 615, 6Q7 and 5. 
VR65, In reasonable condition but less 
VCR 139A. Ideal for conversion to Scope. 
Special price £2/7/6, including carriage. 


Receiver R2B8/ARCS. Coverage 100-150 

cs. Valves 4 717A. Mushroom Type, 3 of 
12SH7, 2 of 12SL7, 12A6M, would convert to 
2 metres. Brand new. £1/12/6 each. 


Command Receivers. 
Covering 1-5 to 3 Mics. 
12K8, §2SR7, 12A6. 

Brand new in Cartons. 


6 Valve Superhet 
Valves, 3, 12SK7, 
Black Crack! Finish. 
£2 each 


Communication Receivers Type R.1155. 
Perfect condition in Transit Cases. Complete 
with valves, £8 each 


R.A.F. Aircraft Clocks 8-day Dashboard 
Type 2in. dial. with mounting fiange, suitable 
for Workshop Bench Car or Boat. 32/6 each. 


Receiver Type 78, 5 Valve Superhet with 
100 KC. Crystal ECH35, EF39, 6J5, VR, 
VR92. Good condition, 35/- each. 


Sperry Bombsight Computor. Contains 
a wealth of gears, spindles, wheels, rollers, 
etc., 2, 24 Vole Motors 1-5 Amp., with pulley 
shaft each end and reversing clutch mechanism, 
also 24 v. Selsyn repeater Motor and mary 
other parts. Brand new in Transit Case, €2/10 


All prices include carriage or post. 
Gash with Order and please write name clearly. 


SOLONS FOR YOUR 
SOLDERING JOBS! 


Types available—65 watt 
tapered bit, 
65 watt round 
pencil bit. 


tapered bit. 
125 wattround | 
pencil bic. 

240 watt oval | 
tapered bit. 


ELECTRIC 


SOLDERING IRONS 


These five models will satis y practically every 
soldering demand whether for the occasional 
household job or continuous soldering under 
workshop or factory conditions. With the 
Solon the heat is in the bit itselé.. . contin- 
uously . hour after hour; all connections 
housed at end of handle away from heat. 
Each model complete with 6 feet Henley 3-core 
flexible. Now availabi: from stock. Write 
tor folder Y.10 


W.T. yw yh TELEGRAPH WORES CO, LTD. 
63 Hatton Garden, London, E.C,1 


oval | 
ey | 
125 watt oval | 


Gardens 


| less tube, >| 
se are a new idea for charging 1'4v and 3v 


' ONE Hilger HRX crystallographic 
>omplete with tools and spares, out put 50 kV oan | 


| jaminated bakelite panels 


Wrretess Word 


AINS transformers rewound or constructed 
to any specification prompt delivery 

Bede Transformer Co., Ltd.. Bedesway 
Trading Estate, Jarrow. 

ADIO MAINTENANCE ange ICE for 

teed rewinds and repair r 
motors, Vac. units, por tabie t 
liveries.—139, Goldhurst Terrace, N.W.6 et 


RERVICE with a smile."’—Repairers of ali 

—— and American receivers, 

¢ can valves, spares, line cord 

‘ 22 Howland St., W.l Museum 

5675, {0112 

VLECTRICAL measuring instruments of every 

4 make, multi or single range, repaired anu 

standardised; prompt attention —The Electrical 

poe pag j Repair Service. 329. Kilburn Lane. 

W.9 Tel. Lad. 41 {37 
\ELEVISION, radio and amplifier 
conversions and modifications, 

receivers aligned; commercial radios 

send equipment with full instructions for tn 

y wy Post; 12 months’ guarantee on 


ARDS. “Radio a ATS 
Fuser. London, 8 15 
-HO service, 6 AA hs’ guarantee, any 
tee Ro rewimi, mains outputs and 
ifs. etc.; all types of new transf., etc., sup- 
plied to specification: business heading or ser- 
vice card for trade prices.—Majestic Winding 
Co., 180, Windham Bournemouth. {6520 
M ETROPOLITAN RADIO SERVICE for re- 
4 winds. mains and E.H.T. transformers 
chokes and el coils; new transformers 
designed and manufactured singly or in quanti- 
adio Service Company 

Rd., London, N.W.11 : 


Speedw 
ORK WANTED 
ADIO, electronics, etc., skilled assembly 
wiring, inspection, test, small capacity 
available for regular fiow, S.E. London.—Box 


[6403 
1 RAUGHTING, tracing and photoprinting 
_ Services; estimates free; contractor's to the 
Ministry of Supply and the Admiralty for draw- 
ing and tracing work to their requirements and 
Specifications; sub-contracting work of 
nature undertaken 
DRAWING & TRACING, Ltd 456a. Ewell Rd 
Tolworth, Surbiton. Tel. Elmbridge 7406. [5975 
MORT, B.Sc. E.E 


12. Chelverton 
0099 


. . ° , Offers to the 
e trade and amateur a service of technical 
advice, design and construction of special test 
gear, receivers and other apparatus, including 
big ag, of faults in nee built apparatus 

. BCM/HIPIDEL. C.1 575: 

MISCELLANEOUS 

QURPLUS to requirements. 


X-ray 


window 
wi — 


25 mA at each of four 
FOCAL spot 0.6mm 
each window interchangeable 
STANDARD TELECOMMUNICATION 
reat 


tars yet 
during operations 
ABORA- 
ears 

" [64 
ALNUT raaiogram cabinets; stamp tealets, 
Cabinetware. la. Heyes St.. Blackburn 
‘ee radiogram cabinets, stamp details. 
Wisker, 501. Hale End Rd., Highams 


a ‘TRE. July, 1945 onwards, 
all ae from 1943, offers 

ity att ay ew, £11.—Box 7991 
ALNUT radiogram. and television cabinets 
sample designs, few only; stamp details 
Shaw, 69, Fairlop Rd., Leytonstone, E.11. [6373 

ABINETS!—Over 85 mixed T.V. and radio 

/ table models, £2 each, or reduced price for 
bulk purchase.—Tel. How. 1067, after 6 


master and other kits: send s.a 
illustrated leaflet to: D. C —— Esq., 
Wembley. Midd 
RK types cabinets, chassis 
own specifications 
Ltd. (G4BI) 


all 
racks, etc., to your 
PHILPOTT’S METAL WORKS 
Chapman St., ougbberoagh [6472 
ABINET, 19inx10%inx10in. with handles 
and chassis, fitted HRO type dial, unused 
£5; P.O. rack, 53inx19in, 30/-; sm 
motor (converted), 7/6.—Box_ 8268 3 
);,NGRAVING, amateurs and trade could take 
‘4 the opportunity of engraving problems in the 
future by getting in touc h with A. 7 \ ee 
London Brass 
on knob or 
repetition equaliy entertained [0034 
LLSCREWS, Lt for B.A. screws, 
grub-screws, olts 
plain or nickel 
ackets or large 


studding. 
soldering tags. woodscrews, etc 
or cadmium plated, one-gross 
quantities: stamp for 

(OPER Ww 


washers 


soldering tags 
coil formers; 
Tufnol rod; headphones. uexes. etc.; latest radio 
publications full range available; list, oS 
trade supplied.—Post Radio Supplies, 33. Bourne 
London [0138 

| hee LUORESCENT chokes, 80w 
22/6, kit of essential parts i . 
but less 5ft 80w tube, 35/9; 80w Batten fitting 
£3/7/6; miniature battery charger 


dry flashlamp cells, (will recharge a No. & 
cree. battery in 4 hours). O.K 
4 mch grinders 
“all above items are for 
50v c. mafms use.—Post your order to 
Malden Transformer Supplies, 200-202, Cam- 
bridge Rd., Kingston-on-Thames, Surrey 


this 


area opposite | 


ebonite and | 


for 2v accumu- | 
000 rpm 
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RELIABILITY: & ACCURACY 


PIONEERS OF LONG-SCALE 
ELECTRICAL MEASURING INSTRUMENTS 
“RECORD ” ELECTRICAL INSULATION 
and TESTING SETS are coy giving a wide 
range of service for TESTING. Their relia- 
bility and accuracy stems from the skill of the 
“RECORD” Technicians. Other Record In- 
struments are provided for a variety of purposes 


| THE RECORD ELECTRICAL CO. LTD. 


BROADHEATH ALTRINCHAM 
Altrincham 3221 /2/3 
Cables and Grams: * Cirscale* Ry 
London Office : 28 Victoria Street, a, S.W. 

: Abbey ‘S148 


CHESHIRE 
Phone : 


Sowest, Fh ng 
ables : ** Cirscale,"’ 


Grams : ** Cirscale,"’ 


London 


SELENIUM, H.T.&L.T. RECTIFIERS, 
CHARGER KITS, CHARGERS 


New Goods with Full Guarantee 
8.T.C — RECTIFIERS. 
A few of stock, 2 v./6 
6 v. 1 amp 66: 
6 v. 10 amy 23'6 
2 amy 13.2: 12/13 
Huge hee a 
60 v.1.7 . 50/- 0 ah 
AUTOMAT. % FOOLPROOF HEAVY Dury HOME 
CHARGER for car 
r cells, virtually 
eckable, 6v./I2¥.1 
7b. wt 
ditto but larger 
, 2 amp., 59 6. 
1 Qy 
». truck or car charger 
wt 19/6, carr 
All with 12 months 
guarantee CHARGER 


: foolproof and easy 


up to 300 watts 


1/6, 
el Shlb 
1/5 


r 45 watt, 2 amp. rect 
Ditto with handsome cs 
yve but 1 amp. kit, 32/-, o 
1 4 6 v. 2 amp. kit, trans., rect 
Ditto 1 amp., 27/- warger kit 
. , 70 watts trans 
ger, 52/6 ; or W"house 12 v 
~. Dallast ar for 2 ¥ 
» but 5 amp., 67 
TRICKLE CHARGER KIT, 2 v.05 
trans layer wound for 2 v. charger, 
HEAVY DUTY KITS. 8.7T.C 
100 watt trans, worm drive elider res., 
12 v. charger, 75/-, wt. 16lb. Post 2 
>» but with 6 amp. giant finned rect. and 120 
watt trans., 87/-. For radio cell charging, 18 v. 4 
amp. rect., 120 watt trane., 8 ohm slider res., am 
meter will charge up to 18 cells at 2 amps. 


44 
ballast bulb, ‘32, °, 
2 ¥ } 
ballast bulb, for 2 


3 amp. rect., t 
12 v., 47/-, post 1/6 
rect 


arp , 6 watt 


ammeter, for 


p’els., 3/+ 


carr. 3/- 
ELIMINATOR KIT, for 120 v. 20/30 mA elim., with 
trickle charge, 22 watt trans. layer wnd., selenium b.t 
and trickle aed | <« 8 mfd. condensers, Landsome 
steel case, 43/- 
— SPACE "ar. ‘RECTS., for A.C./D.C. sete 
250 v. 60 mA, new, wrapped in maker's wrappin = 
7/-. 250 v. 100 mA bridge, 13/-, 110 v. 60 mA for U. 
n idgeta, 6 6, 350-0-350 v. 80 mA, 13/6, post 6d. on Ay 
“RENEWBAT”™ battery desulphater and con- 
ditioner, 1/9, post 4d 


CHAMPION PRODUCTS 
43 Upiands Way, London, N.21. Phone LAB 4457 
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WrrELess WorLD 


SUCCESSFUL SATISFIED | 
SALES! CUSTOMERS! | 


Pennine 


RADIO 


THE ALL SEASON SENSATION. ACCLAIM. 
ED THE COUNTRY OVER. THE INTIMATE 
RECEIVER WHICH COMBINES APPEAR- 
ANCE AND PERFORMANCE. HOUSED IN 
A BEAUTIFUL WALNUT CABINET. EACH 
SET FULLY GUARANTEED. 


HEIGHT ye WIDTH Le 
Valve SUPER 


"talon Si” 


THE SET 
THAT SELLS 
ITSELF! 


‘eesti 
VALUE 
a1197 

INC. TAX. 


“THE ROVER” 
SUPPLIED ONLY THROUGH SELECTED 
| WHOLESALERS. ILLUSTRATED LEAFLETS 
joeos ATTRACTIVE DISPLAY CARDS. 
|! 


PENNINE AMPLIFIERS 


ELLAND YORKS ENGLAND 
i| TEL. ELLAND 2107 


| 
| 
1] 
| 


po nrstrcnteassicateatenc nr | 


DEFIZE 


SAVAGE TRANSFORMERS LTD. 
Nursteed Road izes Wilts 
Tel: Odcvizes 536 


| perrenee, with 


| considered. 
BU 


115 & -INCH mnipceme cathode ray tube for sale, 
12 hou use; complete with defiector 
and focus cous. line output transformer. white 
mask; all as new: would separate: offers.— 
Beckett, 7, Whitehouse Rd., Ipswich. 16874 
SITUATIONS VACANT 
SSISTANT Editor. 
EXPERIENCE of 


radio journalism, preferably 


| in professional capacity; active radio amateur, 


not highly specialised, technical know- 


} e; commencing salary up to fA80 necaeeies | 
te zis! ane etree x 8286 


NSTITUT! 


| aren, Professor H. F. Trewman, M 
| (Cantab), M.1.E.E. 


A. 
. E.. M.I.Mech.E.,. M.Brit.1.R.E 
THE introduction of our four-year course has 
created vacancies for lecturers in electronic and 
telecommunications engineering; applicants for 
these posts should be graduates in physics or 
electrical Ses ee should possess indus- 
trial experience, with preferably some instruc- 
tional experience; applicants should be between 
as and years of a age; the commencing salary 
nds on qualifications and experience and 

1 be in the range of £510-£730 per annum 
Applications, Stating age, qualifications and ex- 
the names a 
to whom reference may be made, should 
o ane Principal aes Institutes, Ltd 
10, Pembridg e Sq., Lon W.2. {63 
ROWN ‘Agente for the Golonies. 


DIO Officer required by the East Africa High 
Somasleslon for the Directorate of Civil Avia- 
tion for one tour of 48 months in the first in- 
stance; commencing salary according to age and 
experience in scale £550 rising to £715 a year; 
gratuity of 1342 per cent of total salary re- 
ceived is payable on satisfactory termination B. 
contract; outfit allowance £30; free passa 
candidates, under 40, should hold a First C nas 
Air Operator’s Licence and have had not less 
than 1,000 hours flying pernte on civil air- 
craft; they should have had considerable ex- 


requency ; experience 
operation of modern radio and/or radar naviga- 


| tional aids, and the day to day maintenance of 


modern radio equipment, and experience as a 
Signals Officer in Civil —— or the Services, 
would be an 1-7 Apply at once by letter, 


letters, and full | 


t 
| ing M.25 


The eon Agents cannot endertete to acknow- 
ledge all applications communicate 


and 
|; only with applicants eslected” on further con- 
| sideration 16 


502 
EPARTMENTAL Examiners (Electronics) 
MINISTRY OF SUPPLY. 

VACANCIES exist in the Greater London Area 
for men with skilled experience in radio, radar 
VF and carrier telecommunication, electronic 
etc., either services or in 
applicants British 
travel 


in the 
must be of 
prepared to 


. employment is conditional 
“wn satisfactory references and the passing of 
ical examination. 
THE Sn rate of pay for a 44-hour, five- 
day week will be 122/- with a further increase 
satisfactory 


pom ney 
supplied on application. 
ALL applications should be made 
to, the —— of Supply, 
Electrical 


furt er particulars 
in writing 
Chief Inspector 


Mechanical Equipment c/o 


| Registry, we Bridge House, John Adam St. 


‘OOLWICH POLYTECHNIC, London, S ee 


THE nement of Leo pee ton invite applications for the 
a intment in the De 


the Higher 
“in Telecommunications 


T & candidate with a 
suitable degree in electrical engineering will ‘be 


echnical Scale salary Lecturer: 


evised as = lst April 
- Pull parti ax of the post and a 
tion forms may be obtained trom, the C 
the Governors, to whom 
wine two weeks of the date of this water 


tm accordance with qualifications 
ence; write to—The 


man, Taplow Court. Taplow. Bucks 


addresses of two | 


SURPLUS 
BARGAINS 


MANUFACTURERS’ & BANKRUPT STOCKS 
LIMITED SUPPLIES ONLY 


We can offer for immediate delivery 


moun ‘. Pt tas Zand 3 watt. 


16 foot sectional aerial in Canvas 
carrying 


Brand New Accumula- 
tors 6 v. 8S a. Size: 
12x 9x Jin Weight 
45 |b. British Made. 


TT 
Receivers : RIISS, 1355 and 184 Brand 
New in original —_ a a Radio 
Transmitter 


EX-W.D. 


AERIAL 


CAN ALSO BE USED 
ASA 


FISHING ROD 


12ft. Steel Aerials (3 
sections of 4ft.) packed 
in sorid 4ft. cylindrical 
container. 


Charging Control Boards with Auto. 
cut out, 3 amp. 220 v. 


2 Volt Accumulators, 

for Radio or Model Driving, 

House Lighting, etc Heavy 

Mass Type Plates. Pre-charged. 

Only need filling. Size : 7in. x 
Zin. x 2in. 


suitable 


Storage Secondary Portable Canadian 
Hart Batteries, 6 v. 100/125 amp. 


Magnifying Lens, Rubber Masks, Burgoyne 
Solder uns. Bakelite Accumulators. 
Ex-Govt. S.W. Condensers. All types. 
Meters, Switches, Toggle and Yaxiley 
Headphones, L/R and H/R Vibrators, 6 
and 12 v. Speakers all types. Volume 
Controls. Output Transformers. Chokes. 
Crystals—Valves Type CV.101 


Your enquiries are invited 


WHOLESALE AND EXPORT ONLY 


For further bargains call at our Counter 
or write for |2-page Bulletin. 


RADIO MERCHANDISE CO. LTD. 
65, Farringdon Road, London, E.C.\. 
Telephone : HOLborn 6377. 


Chief Srongmte- 
f6ago | 


*Youcanrely onus” 
FOR CLEAN ——- AT COMPETITIVE 


IMMEDIATE DISPATCH 


MIDGET COIL-PACKS 


These are an ideal miniature Coil-Pack 
especially suited where space is limited. 
They consist of iron-cored miniature coils 
for both Aerial and Oscillator stages, built-in 
Wavechange switch and midget trimmers. 
They are intended for an |.F. of 465 Kc/s. and 
LF. Transformers type RS/GB 465 (12/6d. 
per pair) are the ideal companions for a 
trouble-free superhet 


TYPE "R”™ 
MW/LW/GRAM. 
800-2,000 metres 
SIZE : Length 2jin 


Tyee “Ss” 
MW/SW/GRAM 
17-50 metres 
SIZE: As Type ““R 


Ranges : 200-550 metres 


Width idin. Depth Ijin 


Ranges : 200-250 metres, 


800-2,000 metres, 
17-50 metres 
Width I2in 


each 25/- 


Ranges 
200-250 metres, 
SIZE : Length 3%in. 


TYPE “Rand “SS” 
each 28/6. Post 6d 


All coils 
adjustable. 
connections 


Depth I fin. 
TYPE “C”’ 
enclosed—ali 


Completely 
needed to 


iron-dust cores 
wired, only five 
external circuit 


Catalogue with Data, 3d. 


RADIO SERVICING Co. 


444, Wandsworth Road, London, 8.W.8 
"Phone: MACaulay 455. 


28, Tram 
Opea 


77, 77A, Bus Wandsworth Rd. 8.8. Station 


till 6.30 p.m. 


NO REGRETS 


if you make 


HOLLEY’S 


RADIO STORES, 
285, CAMBERWELL ROAD, 8.E.5. 
Your first call when purchasing new 
High Fidelity Equipment. 
Side by side Demonstrations of 
NEW ACOUSTICAL Q.U.A.D 
TUNER AND AMPLIFIER 


CHARLES R.C. TUNING UNIT AND KSI 
HIGH FIDELTITY AMPLIFIER 


LEAK Ti2 AMPLIFIER, R.C. PAU PRE-AMP 
and SUPERHET RADIO TUNER 
WILLIAMSON AMPLIFIER AND TUNER 
BY GOODSELL 
SOUND SALES A-Z AMPLIFIER AND DX 
LUS RADIO TUNERS 
ARMSTRONG ALL 
FELICITY L.P 


RADIO 


WAVE CHASSIS 
JUNIOR AMPLIFIER AND 
TUNER 


Recommended SPEAKERS 
TANNOY ‘“* OUAL CONCENTRIC ° 
WHARFEDALE CORNER DUAL 
BARKER [48a and 150 UNITS 
GOODMANS AXIOM 150 AND AUDIOM 60 


DECCA CORNER SPEAKER AND LONG 
PLAYING RECORD EQUIPMENT 


TWO-SPEED MOTORS AND LP PICK- 
UPS 


RADIOGRAM AND CORNER SPEAKER 
CABINETS 


Open ali day Saturday 
"Phone : ROOney 4988 


| Clusive emoluments oe tax; pens £500; 


| development 


| Physics or Electrical 


| duration. 


|] ESIGN project 


| Villiers "Ra., 
| 7 AN 


} posts experience of electronics, 
| a will be a 


} industry or 


APPOINT 
| there may 
| competing 


| pon aren 


WIRELEss WorLD 


NTERNATIONAL AERADIO, Ltd. 


INTERNATIONAL AERADIO, Ltd., require 
radio mi ground duties overseas; single 
candidates prelerred: experience installation, 
airfield ;. minimum in- 
free 
som fund.— 
-» W.1. [6428 
Engineers. 


quarters, passages; low 
Write Personne! Officer 
LECTRONIC 
Vacancies exis 
a) SENIOR DEVELOPMENT ENGINEER to be 
responsible, under Technical Director, for the 
and design of a wide range of 
and associated electronic equipment. 
have an Hons. Degree in 
Engineering (Telecom- 
industrial 


“Develooment 
‘Agpite ants must 


projects; a 
or Electrical Engineering is ceaamtink 
one some industrial or research experience de- 
; Salaries according to age and quali ~~ 
full details to sSouthe 

Fernhill, Hawley, Camber. 
(6478 

SiciLLED ‘tradesmen are wamted as armament 

tiflcer siaff sergeants in R.E.M.E. 

QUALIFICATIONS: (1) Pull apprenticeship as 
e.ectrical tter, radio technician, imstrumen: 
maker or motor fitter; or (ii) full apprenticeship 
with a knowledge of motor vehicies, as fitter 
tookmaker or machinist; (iii) between 20 and 35 
years of age. With these qualifications you can 
be appointed acting sergeant in R.E.M.E. after 
a short peri of military training (6 weeks or 
less if you have previous military service). Pro- 
motion to staff sergeant automatically follows a 
technical course on the latest types of Anmy 
equipments of approximately eighteen months 
Pay after weeks initial military 
training, 18s a day, after 18 months’ technica! 
pense rm 21s 6d a day, Staff Sergeants, R.E.M.E 


re eligible for promotion to warrant officer Class | 
oh- 


i and commissioned rank as electrical and mec 
i . Marriage al Tamnes 
week. Rations and clothing 
are free. Men ongnare for 12 pease which may 
be extended. After 22 years an armament 
artificer is eligible for pension. Full particulars 
from any Army Recruiting Office or write to War 
Office (AG21), London. 5.W.1. 
engineer, 
development, salary £400— 
CHARGE-HAND 
i=. engineering assembly 


6504 
Py 3 Sngaron 


and wiring, salary 


. 

ALL- POWER ;RANSFORMERS, Ltd., Charter 

Rd., Byfleet, 93 
‘ADIO tasters. ‘snd fault Sincere required — 
rite = woply Dulci Ltd., "ean 

q 16 


Teo,’ rf A 


television engineer; 
qualifications, 


experience, 


CIES ‘exist for production inspectors at 

va — us Admiralty Establishments and in 

shipbuilding and industrial centres in various 
parts of the country. 


THE duties involve work in connection with the | 


manufacture, inspection, test and installation of 
a wide variety of mechanical and electrical 
equipment for H.M. Ships; for certain of the 
including radar, 
vantageou 

CANDIDATES, who must be at least 25, 
have served a recognized engineering apprentice- 
ship or have had equivalent training, followed 
by at least three years’ relevant experience in 
Bogen: Service; t 


preferably be in possession of Higher National 


Certificate or equivalent, a lower qualification | 


suc 4 x Ordinary National 
ho be considered. 
MENTS will 


Certificate might 


be wunestablished, but 


scale is £& 4 

entry will be at the minimum, sub ect to a de- 
duction of £20 for each year by which the age 
of entry falls short of 30; rates outside London 


are a little lower. 
iW 


RITE quoting D33/51-A to the Ministry of 
Labour and Nationa) Service, Technical and 
Scientific Sopeet (K) York House, Kingsway, 
London for application form which 


tea be returried completed by 15th Marvh, 


RADIO and television imaged required “4 
£ Lancaster and Morecambe area, abie to 
drive.—Reply, giving full details of prev ious ex- 
perience. to Box 8266. [6426 
} ADIO Mechanic wanted for development of 

industrial electronic equipment; Tedding- 
5 wane a experience and ey 


| °XPERIENCED “iredio and television) 
4 ager, engineers, storekeeper, and despatch 
clerk wanted.—The Radio Centre, 33, ‘Tottenham 
rt. Rd.. London [6447 
ELEVISION 
full-time, 
congenia 


engineer. 
"rn 


competent, part- or 
rates, excellent pros- 
ects, Hendon.—Harris, 40 
Tesp.gny 4. 
.XPERIENCED Radio Storekeeper required 
for employment in Acton: write or call.— 
V.E.S. Wholesale Services, Ltd.. 11, Gunners- 
bury Lane, Acton, (6487 
ADIO Borie Engineer 
ndon strict, sound 
commercial experience: write. stating age with 
rience to—Box 8212 16449 
SION Service Representative requi io 
iY a al area. preferably with own car: 
rienced in television service tech- 
salary and car allowance Tones 


6466 


required 
theory 


6483 | 


, to control section ecgnsed on | 
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A REMARKABLE 
ACHIEVEMENT IN 
FILTER DESIGN 


| E.M.G. 


STEEP-CUTTING 
INFURITELY VARIABLE FILTER 


Cuts at any — frequency between 4,000 
and 8,000 

Average deameses of cut 30 db. per octave. 
Connects between secondary of output trans- 
— and speaker (15 ohms. rated imped- 


Specially valuable for use with new micro- 
groove records. 

Greatly reduces needle-hiss on ordinary records 
with minimum high note loss, and suppresses 
high pitehed interferences on radio 

No ew and no appreciable loss of 
volum 

Leafet available from the manufacturers. 


Novel cirenit, patente pending 
£4-10-0 
Trade Enquiries invited 

E.M.G. HANDMADE GRAMOPHONES, LTO. 


Newman St., Oxford St., 
Telephone : Museum 9971-2-3. 


should | 


SQUARE - WAVE GENERATORS 


Driven by any A.F. Oscillator. 
less than one micro-second 
frequency range. 
for laboratory use. 
Bers details on request. 
UN ELECTRONICS, 
Riley Werks, Riley Street, Choteea, 8.W.10. 
Telephone : FLA 32! 


Rise time 
Extremely wide 
A high grade instrument 


ey should | 


SPENCER WEST 


Descriptive leaflets are available on 
request for Television Pre-Amplifiers, 


Electronic LOFT aerials, etc. The 
Type AC’3 Pre-Amplifier employing 
two triode valves is guaranteed to 
improve Long Distance Television 
reception. Price 10 gns. complete. 
The new type 
AC7 Converter 
unit (illustrated 
here) permits a 
London type re- 
ceiver to receive 
Sutton Coldfield. No alterations of 
any sort are required. Price £9/18/6 
complete. 


SPENCER WEST 
QUAY WORKS, Gt. YARMOUTH 


1951 


OPPORTUNITIES 
TRV 


Get this FREE Book! 
‘ENGINEERING 
OPPORTUNITIES’ 
how you can 
become technically-quali- 
fied at home for a highly- 
paid key-appointment in 
the vast Radio and Tele. 
In 176 
paces of intensely inter 
it includes 
tull details of our up-to- 


MARCH, 


reveals 


vision Industr y. 
esting matter, 


the-minute home study 

courses in all branches of 

TELEVISION and 

RADIO, A.M. Brit- 

I.R.E., City & 

Guilds, Special Tele- 

vision, Servicing, Sound 

Film Projection, Short 

Wave, High Frequency, and 
General Wireless Courses. 

We definitely Guarantee 


“NO PASS—NO FEE” 


If vou're earning less than {10 a week, this 
enlightening book is for you Write for your 
copy today. It will be sent FREE and 
without obligation. 


BRITISH INSTITUTE OF 
ee ree erty 


388d KESPEARE Hi 
17/19 STRATFORD PLACE, LONDON, wi 


| retail, N. EL "Lon don 
ts, 


S.W. 
Gort, INDUSTRIES, Ltd., 
i engineers in and around | 


AMPLIFIER CHASSIS 
AND COVERS 


SIZE A. 
Chassis in 18 Gauge Steel 17 x 12 x 2}in. 
fitted with base plate having rubber feet and 
cover in 20 Gauge Steel with radiused top 
corners giving 7in. clearance above chassis : 
louvred back and front, complete with two 
Handles [x] 

SIZE B. 
Chassis 17 x 10 x 2t¢in. as above, with one 
Handle a2 17 6 

SIZE Cc. 
Chassis 14 x 8 x 2tin. as above, 
Handle 
STANDARD FINISHES : Biack, Grey or 
Brown Wrinkle Enamel. 
CARRIAGE: Paid on meet 


ILLUSTRATED LISTS AN 
TRADE TERMS ON APPLICATION 


pat ENGINEERING & ELECTRICAL 
“Reosound Works," Coleshill 
Coldfield. 


COMPANY 
oad, Sutton 
Tel, : SUT. 4685. Grams: Reosound, Sutton Coldfield 


with one 
ai2 6 


Over 65. 


|e 


sa 


| drive; good 


WireLess WorLD 


AIO and Television Engineer required to 
arge Service Dept., able to drive; 

area; excellent salary and 
Pevepee e blanche.—Write Box 8293. [6489 
LEVISION aes radio sapiens "required tor 


service di 

tion with ¢ Woraing conditions; salary £500 
r annum.—Apply Harris's, Owen St.. 
FRLECTRICAL engineer physicist wit 

tical experience in electromic circuits re- 

quired for laboratory in Oxford; initial salary 

£450 to £525 p.a. according to qeskifeations<- 

X y 6 

ADIO and teevision engineers requt red by 

Su com- 

tial.—Write 

lous experience and salary y reauired 


itbs technician required. must have good 
knowledge of radio components and va-ves,; 
permanent job with good prospects. Write in 
first rms Stating experience and salary 


PRECISION EQUIPMENT, 46 
Windmill Hill, Ruislip, Middx {6507 
ADIO service engineer required for puolic 
address equipment, knowledge of 
clocks and time recorders desirabie.—Apply in 
writing 8 Gensign, Ltd., 75, Great Peter dks 
require experi- 
enced television 
North of Tha nd prospects 
—Tel. Ss) 


London, 
extremely _ good. Valentine 


practice of radar required by large light engi- 
London, district. 


m, East 
! APPLICATI ONS | in Ro giving details of age 
‘997. [6406 


and Sens te 

+e) Li require Tadio/television engineers 

for ‘their London and Provincial branches, 
excellent prospects = 
instance to we ov 


s fully experienced 

; highest wages paid but 

.—Matt Radio Service, 29, 

a Surrey. rans 

ADIO aoeeee engineer regd. by old-estab. 
town; varied work, oppor 


| dealer 
tunity for initiative and we test gear of 
lab. si salary, with | 


tuition to ie stands 


if desired. —Gerry. 36, 
Bank St.. 5! 6396 


lectro! 
hester, 
la 


5-day week. g¢ conditions. attractive 
to a a q persons; full par- 
to—Box 8341. [6516 
‘UPERINTENDENT Television Engineer re- 
quired to take charge of a department re- 
ible for the installation and maintenance 

of television receivers in Nottingham; some ex- 
perimental work also required: progressive post 


| with scope for advancement.—Box 8289. [64 


SENIOR draughtsmen required in radio and 
television drawing office of large company, 


applicants snou:d have practical experience and | 


several | years in radio or some alied drawing 

0 indly state full ary of sape 

with ‘age and salary rr . x B31 
ADIO mechanic required, est 
assembly, fitting. and ae variety 

electronic equipment, s: tch 

tion; progressive opening for maliabie 

t ype with some technical knowledge; state age, 
tails experience, and salary required. 


INE-SALES assistant, 20-25. 
nowledge of sub-standard, 
silent projectors, a amplifiers, etc., 
pros ts for keen, conscientious 
licant.—Write, Mating full particulars, to 
John “King, 7-9, Glentworth St., Baker St., 


ARCONI'S WIRELESS 
Ltd.. invite eppientione from 
teams which 
various parts of the world 
carrying out w propagation experiments lead- 
ing to the selection of sites for the erection of 
wireless stations 
REPE 


high- 


iven to 
possess: lected 
applicants will er expert guidance 
this .ountry before taking up duties, and will 

be employed the laboratory during intervals 
of home service. In addition to norma! home pay 


"| transformer. 5 valves. 


Personnel 
. Ltd., 24-30. rons? 


mired to assist designers; 
ng detail drawings from 


layouts and sketches to standards suitable for 


| quantity yD. givin of radio and radar equip- 


he details, to Personne) 
Radio, Lid., Welwyn 


of senior and junior vacancies for 
radar, electronic, television, etc. 


Ww 
Technical Employment Agency, 179 
lapham Rd.. 8.W.9. (Brixton 3487.) [0103 | 


, able to drive van; perm. posi- | 


signal | 


London, for | 


wee BEETHOVEN 


SUPACOILS 


OFFER 
THE LATEST EDITION OF THE 


HOME 
CONSTRUCTOR’S 
HANDBOOK 


No keen radio enthusiast should be without 

this invaluable booklet which is of equal use 

to beginner, amateur or professional radio 
engineer. It contains, among other es 

@ Circuits of Feeder units, Supe 
receivers, Test equipment, Anaihen 
and power packs, etc. 

@ Pages of servicing and constructional in- 
formation which will assist you in YOUR 
radio problem. 

Complete resistance colour code 
A considerable amount of 
general Radio information. 

A comprehensive catalogue. 
Above all it is profusely illustrated with 
half tone blocks and costs 1/6 only or a 
copy will be given FREE with every order 
for £1 or more. 

We also offer the following selection from our 

stocks of quality components : 

@ co! A complete series of High Q 
variable iron dust cored coils (as recom- 
mended for the P.W. 9 valver) in wave- 

10-30, 16-50, 30-75, 75-200, 

190-550 and 800-2000 metres; Aerial, 
H.F. or Oscillator at the remarkable 
price of 3/- each. 
MODEL 30 famous 3 waveband superhet 
Coil Packs, aligned, 40/11 inc. full connec- 
tion details and instructions given with 
every pack. 
MODEL 40 Coil Packs—similar, 
R.F. stage, aligned, 70/3 inc. 
MODEL 30 TUNING UNIT consisting 
of 30 Coil Pack, pair of |.F. Transformers, 
matched 2-gang and attractive Dial. 
Components ~ pee together as a unit 
and sealed. 69/9 

@ MODEL 4 TUNING unne, ote 

e 996 


‘invaluable 


with 


with R.F. stag 
@ CHASSIS. uali ity” * dominion 
chassis in stock for 5 v. Rec. II/-; 6 v 
Rec. 12. Amplifiers and Feeder Units, 
etc., from Fie 
@ J3.8.S.8 SPIN WHEEL Tuning Assembly 
_ a Coil Packs and Chassis 
- each 
7 COIL GROUPS. The we popular 
Coil Group A 269 
Coil Group B... 
os IF. TRANSFORMERS. 
i tuned, high 
aabiien high | gain LF. Transformers 
corey aligned to 465 Kc/s). available 


S/- pair 


SUPACOILS MAIL ORDER OFFICE 


98, Greenway Ave., London, E.17 


§ Quali? 


tt A — KIT ¢ 
HOME CONSTRUCTORS 


A 1 of components to construct a 10 
watt pore including Woden potted mains 
10 in. speaker with trans- 
| former. Components of the highest quality. No 
Govt. surplus. Three switched inputs, negative 
| feed back, push-pull output, Price Complete 
| tone control, steel chassis. to the fast screw 


| Suleste Rome or saat tell, £ 8 0] 0 


|CASH WITH ORDER 
(Subject) 


[TD 
ELECTRIC EQUIPMENT 


Chapel Lane, Sands, High Wycombe Tel: 1152/3 


THE “FLUXITE QUINS” AT WORK 
“Our T.V. is now good as new 
Every wire in its place, good and true. 
4ll fixed with FLUXITE 
Now an aerial this height 
will stop chimneys blocking t 


See that FLUXITE is always by you—in 
the house — garage — workshop wherever 
speedy soldering is needed. Used for over 40 
years in Government works and by leading 
engineers and manufacturers Of all iron- 
mongers—in tins, from 1/- ——— 

| TO CYCLISTS! For 

that will remain round 

a time tested tip. Tie the spokes where | 
| they cross with fine wire AND SOLDER. 

; It's simple — with FLUXITE — but 

IMPORTANT. 


ene 
stronger wheels | 


and true, here's | 


The FLUXITE GUN puts FLUX:TE where you = 
it by a simple pressure. Price 2/6, or filled, 


their expanding organization; 


FLUXITE 


SIMPLIFIES AIL SOLDERING 


a Book on the Art of “ SOFT’ Soldering and 
m CASE-HARDENING STEEL and 

TEMPERING TOOLS with FLUX ITE. Price \deach 

FLUXITE LTD. (Dept. WW), BERMONDSEY 
STREET, LONDON, 8.E.1. 


TELEVISION COMPONENTS 
FOR THE 
VIEWMASTER, “P.W.” & “ELE.” 
TELEVISORS IN STOCK 


Price Lists of in ified and al a components for 
Pv and “ E.E available 


“MAYPOLE ESTATE, 
J. T. FILME BEXLEY, KENT. 
Tel. Bexleyheath 7267 


SAMSONS SURPLUS STORES 


R.1132 RECEIVERS. 100-126 Mcs., complete 
with |! valves, aluminium grey cabinet |9in. x 
lin. x 10in. As new. £4/10-, carriage 4/- 
FILAMENT TRANSFORMERS. Pri 
Secondary, 6.3 v. |S amps 

. 176, post 16 
MASTER VOLTMETERS. 
by Metrovick, 6in 
50 cy. Brand new. 22,6, post | - 
RECORD BOND TESTERS. 0.1 ohms, 
operates on a Nife cell Brand new. 176, 
post |/-. 
V.C.R. 97 CATHODE TUBES. Brand new in 
maker's cases. 35-, carriage 36 
NIFE BATTERIES. 1.4 v. Dim 6in. x 3in. x Lin. 
10 A.H. 7/6, post 9d. 
36FT. AERIAL MASTS. Ex-R.A.F. ‘ Type 50.” 
Complete kit consists of 9 tubular length 4ft., 
dia. 2in., set of pickets, top plate guys and com- 
plete fittings. Brand new in canvas hold-all 
carrying case. £610-, carriage 76 
BRAND NEW WALKIE TALKIES.  5-valve 
Trans-receivers No. 38, freq. range 7.4, 9 Mc's. 
Complete with phones, throat mike, set of 
aerial rods and comprehensive instructions. 
Guaranteed in working order. £4196, carriage 
7/6. Set less accessories, €4, carr. | - 
169/171 Edgware Road, London, W.2. Pad. 7851 
125 Tottenham Court Rd., W.!. Eus. 4982 
All orders and enquiries to our Edgware Road branch, 
please 


200- 
Brand 


0-20 volts, made 
mirrored scale, moving iron 


| television 


WHrELEss WORLD 


OYD, Limited, require radio/television sales- 
men to train as prospective managers for 
applicants must 
of smart appearance, possess drive and initia- 
tive; excellent prospects.—Apply c 
agg Boyd, Limited, 35. New Bond St., 
W.1. ‘Phone for appointment: May- 
fair “Tas 6511 
I ADIO and television development engineers 
» required by large company in East London 
area; applicants should have technical qualifica- 
tions and several years’ laboratory experience or 
radio development work; permanent positions 
with goon prospects.—Kindly state full details of 
quali - rR en experience with age and salary 
TixcRe? x 8000. {6425 
RE. Me E officer or mechanical engineer 
7 organizing abili ty required to assist 
in the organizing of lig t engineering con- 
structional work, and supervise field trials of a 
movel device.—Apply, giving fu details, 
to Central perenne 
_Co., Ltd., 24-30, Gi it; 
I yADIO ee Teauired for test instru- 
ment laboratory, with experience of design 
and manufacture of test apparatus; One without 
experience but having good qualifications and 
i be considered.— 
age and salary 
Murphy ST 
R [6499 
tish European ‘ren $ 
prete ‘ably with ai 
c existing and possi ble 
future vacancies. Radar knowledge an advan- 
tage Basic pay 2/7 per hour. Bonus schemes in 
ati sick pay and pension sc hemes.— 
ow Northolt Base 
Middle: 16326 
Useny “expe! fenced in electro- 
and Statistics are requir ed 
Wireless Telegraph Co., Ltd.. 
research in propaans on 
-— communication theory.—-Please apr m 
| details and quoting Ref. 849 to Centra! 
lish Electric Co., Ltd., 24-30, 
, §.W.1, [6453 
are invited for 
Position as works manager of new factory 
os shortly in Scotland for production of 
Only those who have held 
pec 


487. 
one Biectric 


particulars, 
to Personne! 


4 » ons as assistant works 
manager with estab! ished manufacturers need 
apply. Must be able to organise production and 
be fui ly aware of the latest technical develop- 
men 


COMMENCING salary £1,500 pa. with house | 


provi ly in confidence, stating age and 

full deta ils 4p past experience and present posi- 

tion, to Box 8279. f6a60 
ADIO engineer required for factory labora- 
tory with experience of technical problems 

associated with the manufacture of radio and 

receivers; an engineer with some 

design experience wishing to apply 

ledge in the factory would be considered 

giving full particulars, age and salary required, 

to Personnel Depervanent, Murphy Radio, Ltd 


| Welwyn Garden City. [6498 


7\.M.I. ENGINEERING DEVELOPMENT. Ltd 
4 have a number of vacancies for engineers 
and senior engineers on interesting development 
work in various electronic engineering projects; 
the posts are for permanent pensionable 
= offer good prospects; qualifications: a degree 
hysics or engineering or equivalent, together 
wit several years’ design or specialised experi- 
ence in the following fields 
(a) L.F, equipmen 
‘b) ory ION equipment. 
OWAVE techniques 


ECTI 
LICANTS should write, giving full details of 
- ge and type of work required, and quote 


/33, to Personnel Department, E.M.I. En- | 


gineering Development, Ltd., Blyth Rd., woos 
ECHNICAL writers (female) required to pre- 
pare and edit reports and handbooks for 
publication; qualifications: a good general train- 
ing tn electronics with practical : 
electronic equipment desirable; marked critical 
faculty and ability to write clear English 
Applicants should write, giving full details and 
euctine ED to Personnel Department, , 
Ltd., Blyth Rd., Hayes, Middx. [6390 
I EQUIRED by the British Telecommunica- 
tions Research, Ltd.. at their research and 
development laboratories in Bucks. several senior 
radio communication engineers for project work 
in the d U.H.F. fields: salary range 
£400 to £800 p.a.; application forms available 
from the Senior Radio Engineer. B.T.R., Ltd.. 
Taplow Court, Taplow. Bucks Suitable appli- 
cants will be invited for interview {6388 
works manager is required by a Midland 
vs firm electrical res. 
switches r smail parts 
communications industry; experience of 
assembly work, machine shop practice 
plastic moulding is essential, together with 
= lity in production planning and stock con- 
rol; salary according to qualifications.— 
Painton & Co., Ltd.. Kingsthorpe, wah g 
6468 
7 ANTED., an engineer to take charge of the 
design and production of sound repro- 
duction equipment, microphones, audi-frequency 
amplifying equipment and complete ublic 
address systems in an Australian factory; appli 
cants should possess the usual engineering quali- 
fications, ad previous experience in both design 
nd production of sound equipment is essential: 
commercial experience also an advantage; salary 
A£1,250.—Reply to Box 7998. [6407 
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THE HOUSE FOR 
QUICK DELIVERY 


The following Goods Ex Stock. 
Cash with Order, or C.O.D. 


ADVANCE Signal Generator £23 10 
AVO Meter Model 7 ‘ 10 


WHARFEDALE— 
W.ISCS 15in....... 


W.12/CS 12in. 
Golden 1!0in. 
Super 8 


COLLARO Single Record 
Player complete with Pick-up 


PLESSEY Single Record Player.. 
CHARLES Concert Master 
LEAK TL/I2 Watt 
Feedback Amplifier 
LEAK RC/PA/U Pre-Amplifier 
GARRARD “S"" Unit in Metal 
Carrier Container Complete with 
Plugs, Connection, etc. £9 


MARCONIPHONE Model 14 Light 

Light Weight Pick-Up Incl. P. 

Tax ee Se 
Please Note: These prices are subject 

to any increases by the makers due to rise in costs 


A. ERNEST BUCHAN, (M.0. Dept.) 
26, BELMONT STREET, ABERDEEN 


Phone 23579 


Triple Loop 


staff | 


RADIO G220 OFFERS 
MAGNET OSTRICTION Echometers type 
446A by Marconi. 24 v. D.C. Maximum sound- 
ing depth 180’ Very suitable for yachts, survey 
vessels, coastal vessels, etc. The complete equip- 
ment, £75. *RT-3A/ARN-!. Complete with 
all valves 50/= 
Trade and overseas enquiries invited 

ARTHUR HOUILE ‘Phone: 28/2 
55, UNION ST., MAIDSTONE, KENT 


experience of | 


B. & H. RADIO 


EAST STREET, DARLINGTON 


e 
BASS & TREBLE SEPARATOR 
Divides output to Base and Treble 
speakers. Permits adjustment of treble 
relative to bass and allows speakers of 
different — to be matched to- 
gether. Kit of Part 

e 
SCRATCH FILTER 
Gives marked reduction of scratch level 
and cleans treble without serious attenua- 
tion 


VARIABLE seuecriviry LF. TRANS- 
FORMERS. € 3 degrees of 
selectivity Pree 


WHISTLE FILTER 

Is very simply inserted in the speaker 
wiring and gives a very sharp narrow cut 
which completely eliminates 9 cs 
whistle . 


SIGNAL GENERATOR 
A complete portable signal source ¢ 
ng from a 4.5 volt battery 


»perat- 


£2 10 


COILS : I.F. Transformers. 
wound and returned C.O 
specification for Radio or Audio Frequencies. 

Goods Guaranteed satisfactory or money refunded 


Oscillator Coila ete. 
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WIRELESS WoRLD 


THE 
BRITISH NATIONAL 
RADIO SCHOOL 


ESTD. 1940 


NOW IN OUR ELEVENTH 
YEAR AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after com- 
pleting our appropriate study course! 
NOTHING SUCCEEDS LIKE SUCCESS 


and what we have done a thousand 
times already, for others, we can do 
again, for YOU! 


A.M.Brit.LR.E. and 


CITY and GUILDS Radio and 
Telecommunications Exams., etc., etc. 


Six months’ trial period without obligation 


to continue, 


Please mention this advt. and send for free 
booklet and sample lesson to:— 


STUDIES DIRECTOR 
BRITISH NATIONAL RADIO SCHOOL 


66, ADDISCOMBE ROAD, CROYDON 
Phone : Addiscombe 334/ 


VARIED and interesting opportunity occurs 
for versatile Physicists or Electronic En- 
ineers who wish to apply —". principles 
a wide range of problems in the Engineering 
dustry. —Applications are invited for posts in 
West London area, and — give full 


exists for a young man to join 

leading radio and television manufacturer 

ical assistant and 

correspondent; wiedge of radio and 
television theory desirable: "soccesstul applicant 


| must have personality and drive, and be pre- 


red to work for the future.—Applications by 

etter to The Sa A tra Electric 

y 0! Ww.3. {6494 

(married accommodation) available 

for senior engineer for experimental! work 

on radar, radio and/or electronics for important 

detence project in English Electric Company 

laboratory; honours degree preferable; commenc- 
ing salary ve p.a.- 

> and quo’ Ref. 45 1 

mne!l Services. "English Electric Company. 

24-30 Gillingham don, 8. ° (6413 

4 Nae Home Office invites applications from men 

ood ge of V. radio 

t wireless technician in 

range uae £400, 

rience; 44-hou Shee 


. experienced electronics 
take charge of investigat.ons with effects 

of vibration or electronic gear and development 
of anti-vibration measures, in special English 
Electric BL ay laboratory; starting salary 
£600-£: p.a.. according to qualifications 
Avply. wesw fal details and quoting Ref. 850. 

Central rsonnel ee lng English Electric 

Ltd.. 24- 20. Gillingham St.. London, S.W.1 
TR RESE. ae DIVISION of THE FAIREY 

AVIATION .. Ltd., offer the following 
excellent ~ —B8 to young men who are 
studying or intending to study for their Higher 
National Certificate (electrical or mechanical) 
(a) Junior Test Engineers required for develov- 
ment work on servo mechanism installation and 
associated equipment: experience of wiring auto- 
matic and remote control circuits essential 
(b) Assistants required for installation or test- 
ing of pneumatic and electrical servo controls: 
experience of instrument assembly desirable 
Training will be given in this type of work and 
Promotion would follow the award of the Higher 
National Certificate 
Junior Staff Vacancies exist for men with ex- 
perience of assembly and testing of electrical 
and gyroscopic instruments in automatic con- 
trol systems; previous experience of similar work 
essentia 


| Graduate Engineers with experience in design of 


. . 
Some Bargains for 
YOU 
METERS. Portable Test Set fitted 2}in. flush 
meter D.C. moving coil reading Volts: 1.5, 3, 
150. Milli-amps 6 and 60, Ohms 25,000 : 
knife edge needle zero adjuster and rotary | 
switch. The whole in black bakelite case with | 
working instructions 29/6. Post 2/-. 
FREQUENCY TUNING FORKS for operat- 
ing L.F. Phonic Motors, fork tines of Mild Steel, 
constancy of frequency | in 2,000 with ordinary 
room temperature chan: Price £27/10)-. 
Low Frequency Phonic Teeee designed for use 
with the above Fork, laminated 4-pole stator, 
6-pole rotor running on B. Bearings, stator poles 
wound and designed for supply from intermittent | 
D.C. Mercury filled flywheel on rotor spindle 
for smooth running £12/10/-. 
descriptive leaflet. 
SIGNAL GENERATORS Type !0! frequency 
range 370/640 Mc/s. Piston attenuator, max. out- 
put 100 m/V Prov. for internal sine mod. and 
exter. pulse mod. mains operated. Several | 
other models in stock ; write for leaflet. 
TELEPHONE EXCHANGE manual! 5-line 
with drop indicators, speaking and Ringing Keys, 
Operators call bell and terminals for operators | 
headset 75/- carr. 5/-. Limited stock. 25-200 line | 
E.C. automatic Telephone Exchanges prices on | 
application 
HOUSE OR OFFICE TELEPHONES. Ex- 
G.P.O. wall type telephone constructors parts | 
comprising Magneto Bel! in pol. wood box fitted 
Transformer condenser, Microphone, connection | 
strip, switch-hook and contacts, oO. 


| Development and Test 


| pany 


| salary £700-£ il ae A 


Write for full | 2 


| industry for light current and electronic 


servo mechanisms and control systems required 
for research and development work in connec- 
tion with automatic contro! of experimental air- 
craft; some electronics experience is desirable 

Engineers required 
work on servo mechanism installations 
associated control equipment 


for 
and 
Minimum quali- 


| fications Higher National Certificate (electrical 
| or mechanical); 
| an advantage and some knowledge of electronics 


design experience on the above 


desirable. 
All the foregoing vacancies are at Heston, Nr 
Hounslow, - Pension Scheme. Apply in 
writing, giving full details of eeerionce and 
qualifications to—Personnel Mana The 
Pairey Aviation Co., Ltd.. Hayes. Mid x. "quotins 
reference RD/B2 16448 
OUSE (married accommodation) available 
for senior engineer for experimental yas 
on servo-mechanisms required for impor 
defence project in special English Electric Con 
ratory; permanent post; good experi- 
ence in servo loop design essential; commencing 


full Yetails and quo 
Personnel Services, 
4-30, Gillingham 
‘TR Ain AL designer it by I 
reless Telegraph Co., Ltd. Che) msford, 

Must have experience of guyed radio masts and 
towers or similar structures, together with some 
genera! mechanical e as Supettonce, A 
senior designer-draug suitable 
qualifications and proven abi ity ‘would be con- 
full details and 

ersonmel Services 

Lid., 24-30 kin Aa 


WwW. 6506 
‘A TECHNICAL assistant is required with con- 
siderable experience of the wire and cable 


Dp 
Ref 844A, to © 
Eng lish 2 eee Co. 


en- 
ineering; the position involves a wide know- 
edge of specifications, the ability to prepare and 
maintain a classified index of cables, and the 
experience to assist designers in choosing cables, 
pa eld expetieare in testing cables would be 

va —Apply, giving age, fullest details 


separate hand magneto Generator and wiring 
instructions 35/- per pair, carriage S/- extra. 
TRANSFORMERS. Auto Transformers 230/110 | 
volts 75 watts 25/- ; 100 watts 30/- ; 150 watts, | 
35/- ; 200 watts 40/-; 300 watts 65/-; | KW. 
£7/10/-. Booster Transformer, 230 volts 50 cy 
input 53 volts 15 amps. output £4/10/: carria, ene. | 
NIFE CELLS. New, type F.4, 12 voles, 45 a.h., 
9 cells in wood crate, £8/10/-. Carriage 10/-. 


ELECTRADIX RADIOS 
214 Queenstown Road, London, $.W.8 
quam Telephone: MACaulay 59 ces | 


| instrenens 


of experience. Cy ‘~ ———— Pepartment 


E. 
Blyth Rd Ha es, "Eid: {6430 
prortye 


Ry required for producing 

highest ay television transmission and 

i plicants should possess sound 

ge of both radio and tele- 

vision, together with some experience of layout 

| and wiring of video equipment; wiring to be of 

standard and applicants must be 

ble of vreducing own component layouts 

Ci y & Guilds, High Nat. or similar qualifica- 

tions desirable but comprehensive practica! 

experience songs rite. stating 
a > Ce: and sa’ 

CINEMA TELEVISION. Lid, 

Rd., Yover Sydenham. 8.E.26. 


Worsley Bridge 
{6417 


NEW PRODUCTS 


CHANCERY ADAPTOR. Place it on 
any 78 r.p.m. turntable (single record or 
autochange, rim or centre drive) and it gives 
you 33 r.p.m.—no fuss, no alterations €3/12'6 ; 
Decca lightweight pickup fitted Acos GP20 
permanent sapphire for L.P. to match above, 
height and tone compensated £2/13,-. Both 
fittable by layman. €63/- the two, ins. post 
2/6. Ex stock. 

DECCA duval-speed motor and substantial 
turntable for 78 and 33 r.p.m. €5,19/10, 
ins. post 26. Lightweight Pickup fitted 
Acos GP reversible head presenting two 
permanent sapphires for Standard and L.P. 
to match: £3196, rox 16. Pickup fitted 
GP20 sapphire for L.P. only 47/6. All ex-stock. 
COLLARO STANDARD MICROGRAM 
CASES. Take above or any gram unit, 
brown rexine covered, carrying handle, 
uncut motorboard, measure l6}in. x 13in. x 
Tin. Price $0 - carr. pd. 

DECCA LONG-PLAYING RECORDS 
by Post. Send 24d. for list of tities. 
SYMPHONY NO. | (AMPLIFIER) by 
N.R.S. The most versatile domestic Audio 
Amplifier on the market today ! Independent 
control of Bass, Middle and Top, separate 
Scratch Cut, negative feedback. For A.C. 
200-250 v., input for magnetic, crystal and 
hi-fi pickups also Tuner. 5-watt output. 
Price 3 ohm model £99-; 15 ohm model 
£9,17-. Money refunded if not delighted ! 
SYMPHONY NO. 2. Same theme as No. ! 
but having 10 watts Push-Pull 

3, 7.5 and 1S ohms. Inputs as No 
provision for Tuner. Woden Mains Trans- 
former, Output trans. and Choke. Price 
£13,196. 

NO. | TUNER. Specially recommended 
for above amplifiers and Leak, VVilliamson 
and other Quality Amplifiers. L. & M. wave 
T.R.F., meg. feedback detector—virtually 
distortionless. Price of Complete Kit and 
Corstructional Manual £415.- or Ready-built 
£5/15,-. 

NO. 2 QUALITY SUPERHET TUNER. 
LM. & S. waves, special bandwidth, large 
full Dial ly, spin-wheel tuning 
As kit £8 ; Ready-built £9. 

BASS-REFLEX CABINET KITS give 
superb bass response and top. (jin. patent 
timber) full instructions supplied. 8in 
speaker model 2ft. 6in. high x tft. 3in. x tft. 
deep. Price 80)-; i0in. speaker model 90.- ; 
12in. speaker model 100-. Any of above 
ready built for 7/6 extra. Carriage in any case 


RECOMMENDED HI-Fi SPEAKERS. 
Full Wharfedale range in stock. 

Send 2}d. now for new CATALOGUE AND 
BARGAIN SUPPLEMENT, indispensable to 
all Quality Enthusiasts. TERMS c.w.o. or 
c.o.d. Callers welcome. Demonstrations 
Monday to Saturday 9 a.m. to 6 p.m. 


NORTHERN RADIO SERVICES, 


16 Kings College Road, London, N.W.3 
Phone : PRimrose 8314. 


CRYSTALS 


of OUTSTANDING 
QUALITY 
TYPE “Ss” 
Frequency range : 100 Kes 
to 1S Mc/s. Black bakelite 
case, 1(” high, 144° wide, 
2” thick, with two 4” dia- 
7) ° 
meter pins spaced }” apart. 


BROOKES CRYSTALS 
10, Stockwell St., Greenwich, London, 8.E.10 


Phone : GREenwich 1828. Cables: Xtals London 
rams : Xtals Green, 


Cabinets 
of 
Distinction ... 


RADIOGRAM CABINETS 
RECEIVER CABINETS 
RECORD CABINETS 
DRAWER UNITS 


Catalogue available on request. 


y a 

Chassis 

A.C., 5-valve 3w/b Superhet 
Radiogram chassis. Absolutely 
complete kit of parts ~~. 
wiring diagram £10. 

Or fully wired and 
tested £i1.15.0 


Ainanbtiltere 
Four to fifteen watts 
Wired, or in kit form 
from 


output. 


3.15.0 


Full details of above available 
on request. 


LEWIS RADIO CO. 


(DEPT. 351), 322, HIGH ROAD, 
WOOD GREEN, LONDON, N.22 


Telephone - - - BOWes Park 5997 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
No Quantity too Small. List on application. 
London:H. ROLLET & Co. Ltd. Liverp’!: 
6, Chesham Place, S.W.1. Kirkby Estate. 
SLOane 3463. SIMONSWOOD 3271/3 


QUARTZ 
CRYSTAL 
UNITS 


For— 

AIRCRAFT, MARINE AND 
COMMERCIAL USE are available in 
the complete range from 35 kilo- 
cycles to 15 megacycles. 


Alternative mountings jm standard 
two-pin A.M. pattern |0X, International 
octal, and miniature type FT243, can be 
supplied for most frequencies. 


Prices are fully competitive, and 
we specialise in prompt deliveries for 
urgent requirements. 


WE WELCOME YOUR ENQUIRIES. 


THE QUARTZ CRYSTAL Co., Ltd 
63-21 Kingston Roa 
NEW MALDEN, SURREY 
Telephone: MALden 0334 


| aged 21- 


Wrretess Worip 


and preference will be give ith pre- 
vious design or production experience of small 
| transmitting valves.—Write, et full details 
of experience, agg me ref 
| Personnel Services, English Electric oars 


24-30. Gillingham St. [6262 
RAUGH 


TSMEN and designers are required | 


by the research laboratories of The General 
| Electric Co., Ltd.. mbley. for work 


My X.. 
| of great national importance in the field of elec- 


tronics, preference will be given to candidates 
w ve had practical workshop 
ratory experience: attractive starting 
salaries will id.—Applicaticns should be 
sent in writing to the Personnel Officer (Ref 
should give details of age 

exper 16411 

interest ted in radio/radar 

nisms 


are required in 


| special ‘Enelish Electric Company laboratories 


preference 


working on new defence project: 
Or or Higher 


iven to applicants with dinary 
ational Certificate in electrical 
Beogreesiv: ve 


givi 
fal 
Gillingham St ion, 

“WAG ANCY exists for a Deputy Chief of Test 
in essrs. E. K. Cole. Ltd., Electronics 
Division: applicants must have sound technical 
background to standard of A.M.I.E.E. or equiva- 
lent, experience of production test methods and 
design of test at Ka in connection with 
pipcieonse, Radar. V.H.F. and frequency modu- 

lated equipments essential: knowledge of 


| Ministry Inspection and test procedure an ad- 


vantage; details in first instance to—Personnel 
Manager, Electronics Division, Ekco Works 
Malmesbury, Wilts [6485 
RADA Engineering post offering great 
pe for advancement in well-paid and 
interesting work * available immediately; appli- 
cant must be a mpetent and well-qualified 
engineer, with soun nd and broad experience in 
modern design techniques. who can quickiv pre- 
pare himself for a senior position. involving re- 
sponsible development work in the field of high 
voltage pulse techniques: applications, atyine 
age. qualifications and experiences to—Th 
Rad: ratory, Decca Radar Ltd., Shannon 
Corner, New Malden. Surrey 6383 
PPOINTMENTS in Civil Aviation.—Radio 
Mechanics are required at Ministry of Civil 
Aviation aerodrom and radio stations 
various parts of the United Kingdom: if you 
have had practical experience in the mainten- 
ance of radio or radar equipment. call. write or 
eaphone to Ministry of Civil Aviation, Room 


Ministry of Civil Aviation aerodrome for par- 
ticulars, or any local office of the Ministry of 
Labour and National Service (6481 
ATIONAL AERADIO, Ltd., has vacan- 
Bovingdon ayo near W rd. 

radio mechanics, 


desired: nimum com- 

- (2 7 per hour plus 44 

sch ; two weeks paid 

single eo may be 

canteen facilitie ite quoting 

reference RMH and this new spaper. Personne) 
.@) ondon, W.1. [6497 


Park St., 6 

[8steveTor in radio and television servicing 

required for the Manchester area; in addi- 
tion to taking charge of short practical courses 
in television ayy this instructor should be 
able to lecture to the level of the City and Guilds 
Radio II and dio III examinations; the com- 
mencing salary depends on experience and quali- 


' fications and will be in the range of £450 to £650 


per annum.—Applications, with the names and 
addresses of two persons to whom reference may 
be made, should —_ to ze Principal, E.M.1I 


Institutes. Ltd. 1 mbridg Ss ndon, W.2 
ARCONI'S WIRELESS TELEGRAPH Co 
Ltd., require engineers for 


Chelmsford, 
their Marine Development Group; applicants 
should have f 
rience in the design of low power M.F. and 
.F. transmitters; a knowledge of other marine 
communication and navigational aid equipment 
would an advantage; salaries in the range 
£400 to £600 p.a. will be paid according to quali- 
fications and experience.—Please apply. giving 
full details and quoting Ref. 848, to Central Per- 
sonnel Services, English Electric Co., Ltd.. 
24/30. Gillingham St., London, S.W.1. [6431 
TTRACTIVE staff vacancies for draughtsmen 
exist at Cheimsford and in London with 
Marconi’ s Wireless Telegraph Co., Ltd. 
inued expansion of the company's work 
for increased D.O. output, and electrical or 
mechanical arengniaseye are invited to apply for 
these permanent positions on the design 
and development of ae fo and radar equi pment 
Vacancies also exist for young men of at least 
O.N.C. standard as. trainee draughtsmen.—Write 
oi ving full details, quoting Ref. 1638. to Centra 
Personne! Services. ‘Eng! ish Electric Co., 
24-30. Gillingham St.. London. S Ww 1 (6291 
F you are between 21 and 25 years of age. 
and have at least 3 years’ electrical or 
mechanical engineering worksh op experience 
the English Electric Group are willing to con- 
sider you for training as a draughtsman. This 
paid crainioe will be up to six months’ duration 
to fit suitable applicants for employment as 
either electrical or mechanical draughtsmen at 
Acton, Bradford. Chelmsford. Liverpool. Pres- 
ton, Rugby or Stafford. Preference will be given 
o men w . we standard of 
technical y. ref. to 
Central ‘Personnel Services English Electric Co., 
Ltd.. 24-30, Gillingham St.. London. S.W.1. 


to Central | 
Ltd., | 


‘ood knowledge and practical ex- | 


Marcu, 1951 


PRESS BUTTON 
OHMMETER 


FOR THE 


SPEEDY 


MEASUREMENT OF RESISTANCE 
An instrument for high speed modern 
production, enabling continuity and 
resistance checks to be made on all 
types of electrical equipment. 


Features 
- Six ranges selected by press buttons 
0-1 ohms. 

1,000 ohms. 

10,000 ohms. 

100,000 ohms. 

! Megohm. 

10 Megohms. 
Accuracy + 1% 
Large eight inch diameter 
easily read meter 
Accuracy unaffected by 
variation of mains volts 
Mains operated 200-250v. 
40-100 ~ 

@ Low price—£25 

For further particulars of this and other 

high-grade electronic instruments, write to 


HATFIELD INSTRUMENTS 


175 Uxbridge Road, Hanwell, 
London, W 
Telephone : 


0. 
o- 
te) 
te) 
0 


Fok 
EALing 0779 


GLOBE-KING ”’ 


Short Wave Kits and Components. Produc- 
tion fully booked up until new series commence 
Autumn, 1951. 


Watch this Magazine for later announcements, 
JOHNSONS (Radio) 
MACCLESFIELD 


—AUTOMATIC SWITCHES— 
(RECOND TIONED) 
ELECTRIC CLOCKWORK 
| to 100 AMPS. 7 to 35 DAYS 
From 35/= EACH 
All guaranteed for a year. 
Write for illustrated lists : 


NOHOE 
2 UPPER NORFOLK 8T., NORTH SHIELDS, 
NORTHUMBERLAND. 


WANTED 
BC312 Receivers for 12 volt 
operationand BC348 Receivers 
preferably not converted. 
BC221 Frequency Meters 
in good condition. 
State price and condition to 


Box No. 8287, 
c/o Wireless World. 


Marcu, 1951 


AN IMPORTANT 


ANNOUNCEMENT! 


to all interested in sing 
their G.P.O. MORSE CODE 
TEST for an Amateur Trans- 
mitting Licence. 


We have been pleased to arrange a Special 
Candler course (at a fee within the reach of 
all) which includes ail the training 


Wiretess WorLD 


NIVERSITY giufente ~g- se Clectrical 
and mechani — — 

their Finals this can are 2 in vited mH 
to se Personnel Officer 


Elec! “ 

bley, Middx; @ number of interesti 
on experimental work will occur during the 
sumumer and selected candidates will be invited 
for imerview during the Easter vacation; cer- 
tain openings will be ae for men with 
ae “graduate research experience, particularly 
the fields of vacuum physics and electronics. 
ABORATORY assistants and radio mechanics 
with ordinary or Higher National Certifi- 
cate or City and Guilds Full Technological Cer- 
tificate are required at Stanmore, Middx., for 
work with research engineers engaged on new 


to enable you to be successful. 

Full details will be sent to all who apply for 
the CANDLER “BOOK OF FACTS 

Read the following extracts from unsolicited testi- 
monials sent us by Candler students. 

Ref. 73 “lam very pleased with this method 
of training and | passed the Morse test 
after third lesson. Since getting my call sign ! 
aoe, been complimented very often on my ‘ 

ist . 
Ref. 5173: “‘So far, after only completing half 
the course, | am pleased to say that my speed in 
both sending and receiving has risen from a mere 
5 w.p.m. to a steady and 100 per cent correct 
1S w.p.m. This has enabled me to obtain my 
Amateur’s Licence here within a very short time 
of commencing my study of the code.’ UR. 
Ref. 7161 : ‘| may add that | passed my G. P.O. 
Morse cest for the Amateur Transmitting Licence 
a week or so ago and am very pleased that the 
first five lessons enabled me to do so. It was not 
as difficult as | had imagined.” 3.R.D. 
Ref. 330 “L have successfully passed the P.M.G. 
Amateur’s | en test and have been allotted my 
call sign. | took it with ease, after completing 
lesson three.” V.H.T. 
IMPORTANT. Mention “Special Course” 
when you apply for a copy of the “BOOK 
OF FACTS". 


THE CANDLER SYSTEM CO., 
(55W) 121 KINGSWAY, LONDON, W.C.2 
Candler System Company, Denver, Colorado, U.S.A. 


If you care to call at 


MODERN ELECTRICS LTD., 


164, CHARING CROSS ROAD, W.C.2 
TEMple Bar 7587 


we should be pleased to demon- 


strate and give immediate 
delivery of the 


“SOUND 
MIRROR” 


TAPE RECORDER 


as described and illustrated on 
Page 45 


‘* NOT the cheapest but 
certainly the BEST” 


S.A.E. please for catalogue 


Export enquiries welcomed 


S; experience in a radio or television 


communications eau ment and to Be~ machine 
tools are essentia. plies will 

applications sent y the at y Officer, 
search mpraiaries of The General Electric Co., 
Ltd., East North Wembley, Middx. (Ref. 
GBLC/446), which give details of age, qualifi- 
cations and experience (6432 
css aa WIRELESS TELEGRAPH Co., 


. to Cen 
lish sw x] Co., Ltd., 
ndon, S.W.1. 
nrrisnt SUROPEAN AIRWAYS invite ap- 
of development 


4-30, Gilling- 
(6408 


current aircraft radio equipment, in: 
ot technical defects and preparation of radio 
modifications; considerable experience of 
nm civil aircraft radio systems and tech- 
nical qualifications not less than City and Guilds 
Radio mmunication ; 
dard are essential; 


ection 


ari 
ne a and quoting reference 
J al B.E.A., Keylin 
House, Ruislip, 
ELSON Research a 
Electric Co., Ltd., Stafford, have a vacancy 
for a semir electronic engineer for work on high- 
automatic sipirenls , Sates 
dcants ‘ 
a or engineer 
me. 


of the principles of uit design and have had 


ENIOR engineer required to take charge S 
tenderin: section in sales office of 
large vs Lo 
snears; 


tions app! F 
have trained ‘on telecommunications engineering 
have had at least three years’ experience as a 
design or equipment engineer, on switching 
tems, must possess Engineering Degree 
vad. I.E.E. or Comparable qualifications; prac- 
tical knowledge of telephone instruments and 
switchboard ign essential and a broad 
knowledge “ot autoenatio switching methods an 
is an interesting one 
oon for a man with drive 
Salary according to qualifica- 
fullest possible details 
fev vtg., 2l2a, Shaftesbury 
(6463 
the Ministry 
from pia and electronics 

nes' i 


appointments in 
research and 


ter. " 
Higher National 
light electrical 


* Certificate 
engineering 
, erably following on a full en- 

apprenticeship; 


in a relevant subject such as telecommunica- 
tions; gradua corporate membership of 

| the Institute of Physics or Electrical Engineers 
| or equivalent professional body; a University 
degree in physics or in electrical engineering; 
oe rom candidates not so qualified 
evidence of considerable experi- 

ence in scientific : and ——— in 

| the field of electronics may be accepted; some 


experience in electronics. in industry or a tech- | 
an ad- | 


nical branch of 
vantage. 

| STARTING salary will be determined on an 

assessment of the successful candidate's quali- 

} fications and experience within the following 

Senior experimental officer 

. £735-£935 London. £705- 

ce 1 


the Forces, would be 


age normally 
£645 Prov incial; r 
(minimum age 18), £230-£490 London, £220- 
— Provincial; rates for women somewhat 
| lowe! 
| APPLICATION forms obtainable from Ministr 
of Labour and Nationa! Service, Technical and 
| Scientific Rewister (K) bing House, Kings 
way, W.C.2, quoting A.360/50. (6817 


99 


laboratory and ability to construct, wire and test | 


post 
at Northolt, for development | 


NUSOUND PRODUCTS 


136 WARDOUR STREET, 
LONDON, W.1I 


(Oxford Street end) 
Tel : GERrard 8845 


NUSOURD QUALITY 
8) WATT OUTPUT. PP 6Vés—independent bass and 
treble boost and cut—ewitch for L.P. recorde—-neg. 


ee booklet, 8, post free. Com 
NUSOUND QUALITY FEEDERS. 

Pre-set TRF—Home, saan and Third with gram. 
position—air « immerse for stability of tuning 
Size 6in.-7in., — brig 6108, inc tne. Constructional 
booklet, 1/8 p free. Can be built for $8/10'-. 
Pre-set & Het yer hwy Light, and we 

MW and LW Light—Gram. Gin. nn 
height 4iin., 26/10/8 inc. (Please mae 8.A.E. 
descriptive leaflet on all our products.) 

VARIABLE RADIO TUNER UNIT—MW and LW 
Bands—S/Het. of emall dimensions—R/Gram. switch, 
etc. Our latest model. Price £9/9/- inc. 

NUSOUND REMOTE CONTROL & PRE-AMP. UNIT. 
Bass boost—Treble boost and cut—V/C and ewitch— 
L.P. correction switch—Gives a gain of 10 : 1 in voltage 
—-Ideal for Williamson and W.W. Amplifiers. Price 
£4'10/-. 


REFLEX CABINET. 
At last, a reflex cabinet for the 
10in. Speakers. Sizes 30in.. 15in., 
reflector—Bass port— Polished 
piece of furniture. Price €9/9/-. 
A 12in. Model is also available at ‘210/-/-. 
Connoisseur P, 
; Se ja “3 
» £514 
; Fibre P “Po, wre Qe: 
| phag. in 
643: ad 
3188 ; Decca 
/19/10 ; Decca Turnover Xtal P =p 


GRAMOPHONE EQUIPMENT. 
Standard L/weight, £3/19/- 


WHARFEDALE 
oe AC De. 


Deces L.P. ial ‘Pep. ys 
Full range Wharfedale Speakers. 


TELEVISION. 
We stock all the parte for the Viewmaster and Elec- 


Sin. with filter, §5/-; 12m. lens, 70/-; 12in. with 
filter, 75/-. 


6¥.6 

6.3 ¥. 3.a.C.7. Heater trans. 2 inde 

12 v. 1 a. C.T. Heater trans. 250 a4 

CH4, 10 H, 150 ohms, 75 mA, 

OHS, 10 x. 300 ohma, 60 mA, : 

Please add Postage. 

Our comprehensive list of TV—Radio and Gramophone 


equipment, etc., is now available. Price 44. post free. 


YOUR METER DAMAGED? 


Electrica! 

Instrumen: 
Repasers 
to the 
Industry. 


Repairs by skilled craftemen to all makes and types o 
Voltmeters, Ammeters, Test 
meters, Electrical Thermometers, Recording Instruments 
Synchronous Clocks, ete. Quick deliveries—for mente 
Post to 


estimate send defective instrument by 


L. GLASE ee 
Electrical Instrument 
341 CITY ROAD, E.C.i 
Tel. Terminus 2489 


RRS trast, 


NOW AVAILABLE 


GERMANIUM 
CRYSTAL DIODES 


LATEST, SMALLEST, 
SUPREME CRYSTAL DETECTOR. 
Midget Size, 5/I6in. x 3/I6in. 
Wire Ends for Easy Fixing 
4/6 each, postage 2}d. 
Technica! Details and Selected Types available. 
COPPER INSTRUMENT WIRE 
ENAMELLED, TINNED, LITZ. 
weanhe AND SILK COVERED. 
Most gauges available. 
B.A. SCREWS, NUTS, WASHERS, 
soldering tags, eyelets and rivets. 


EBONITE AND BAKELITE PANELS, 
TUFNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES, ALL DIAMETERS. 


Latest Radio Publications. 
SEND STAMP FOR LISTS. 
TRADE SUPPLIED. 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 


UBLEY] 


CRANMER AV. EALING.W 


and Coil Manul 
Telephone: EALing 


makers of 
Fine Cabinets 


and woodwork of every descrip- 
tion for the Radio and allied trades 


to the Trade 


5685 


LOCKWOOD & COMPANY): 


L owlands Rd., Harrow Middlesex. Byron 3704 | Du 


MAGNETIC TAPE RECORDERS 
and COMPONENTS 


from 


WILL DAY, LIMITED 


19 Lisle Street, London, W.C.2. 
GERrard 7105 and 4476 
LIST SENT BY RETURN 


THIS 7 Does these 


ACCURATELY and QUICKLY 
Caassis, Brackets, Shrouds, 
Condensers and Transformer 
Clips, in Stee! or Aluminium 
(Five sizes—12° to 36") 
Trepanner available 
“SNAP” Cutter, Notcher 
and Shearer. 
Details with pleasure 
A. A. BENDERS are proving invaluable to 
Electronics, Electro-Medical, Radio and 
other Research Workers. 
Please ask for copy of our NEW 6-page 
FOLDER which contains much new and 
useful information about their many 
applications. 


ALA. TOOLS (W), 


(97a, Whiteacre Road 
ASHTON.-U-LYNE | 


| to service specifications 


| General 


+ techni 


WwW IRELESS WorLp 


4.XPERIENCED Designer required for Audio | 
and small Power Transformers; write. giv- 
ing full tel to: 
WODEN TRANSFORMER Co 
Bilston. Stafls. 
Va radio engineer 
a het er; 


Ltd.. Moxley Rd.. 
16389 


, experienced, required 
‘compet ence and ability 
[6457 
engineers ur- 
gently required, ‘accommodat on available 
Applications are invited from senior and junior 
deveiopment engineers, preferably with experi- 
ence of radar or microwave technique, who are 
capable of developing equipment or components 
Successful candidates 
ill be employed on work of great national im- 
rtance.—Write quoting reference CHC(5) to 
ersonnel Officer, coe on oo y Lt 


| Mince Televisio 


n W ‘ 
CONT" s WIRELESS: TELEGR oH Co. ° 
require an n additional i 


physics 


» h refer 
| experience fn one or more branches of 


Duties will include lecturing, supervisi ion of ex- 


| perimental work, and development of equi pment 


for the present and future college courses. Salar 
according to Sn ons Lny experience Good | 
staff pension schem: te giving full deta 
and quoting Ref. 260A. l Personnel 
. English Electric Co., Litd., 24-30, oi 
St.. London, S.W.1 5459 
gern eel are invited to anak an 
ppointment with E.M.I. Engineering De- 
velo} ment, Ltd., to discuss the several vacancies 
available at their Hayes and Feltham branches 
all grades of designers and draughtsmen are re- 
guired for a wide range of beg apeders proctorss | 
for which your experience may ; details 
will be sent by post on request end) or strictly 


| confidential interview arranged without obliga- 


tion; posts available offer a maximum of in- 
terest. technical information and experimental 
facilities, and long term employment prospects 
with good salary to suitable applicants.—Apply, 
giving fullest details of experience, OY 
etc., to Personnel Department ED/G, 
Engineering Development, Ltd., Biyih” Ra. 
Hayes, Middx {6400 
1 RADUATE physicists and engineers are re- 
HW quired by the Research Laboratories of The 
Electric Co., Ltd., North Wembley 
for (a) a research group concerned with 


Middx... 
applications are invited from 


microwave valves; 


| those interested in both the theoretical and ex- 


cts of the fundamental problems | 
the interaction of electrons with 
electromagnetic fields y concerning 
problems of experimental valve constructional 
ues; a man with experience in this fle 
would preferred. (c) Problems of wavegui de 
transmission; a sound theoretical knowledge of 
this field of work is required together with an 
interest in the ensineering, applications —Candi- 
dates should write to the Personnel Officer (Ref 
GB 448), giving age, qualifications and ex- 
perience. 64 
INISTRY OF SUPPLY invite apo! 
BA for Technical Class Grade III officer 
an establishment in West ern Eng’and 
fications: British of British parentage: 
engineering apprenti ceship, good general ex 
ence in drawing office and workshop practice in 
radio or electrical engineeri ng and able 
interpret_ engineering drawings 
Ordinary National Certi 


perimental as 
concerned wit 


\ (including 

tions for radio in- 

pment; also preparati on of 

ion for modifications r 
e age 26) 
tly a below age 26) 
lished but opportunit 
; t occur periodi car y 


and address of present emp!oyer g 
ticulars of experience on chronological 

ded ithin 10 days of 
advert isement = Mini stry of 


Tavi stock. Sauar 

quoting 4. (DT 
stances should ori gina! test 
warded. Only candidates selec 
7 be advised 

B.C. invites applications for post of engin- 

eer in planning and installation department, 
London; applicants should have a asic 
knowledge of electrical engineering and tele- 
vision; a University degree in electrical engin- 
eering is a desirable. but not essential. qualifica- 
tion; preference will be given to apvlicants who 
have had practical experience of cinemato- 
graphic equipment used for sound and picture 
recording and who have a wide knowledge of 
photography and the control of film proces- 
sing; a knowledge of opti the mechanical 
design of film cameras would be an advantage 
the work is in connect ion with the development 
of television recording processes and the duties 
of the post will include the preparation of ap- 
propriate specifications for the manufacture of 
such television equipment the supervision 
of its installation 4 acceptance 
t the conduct relevant corres- 
; Starting salary 745 p.a. (may be 
if qualifications experience are 
exceptional) rising by annual increments on 
a five-year progression to £965 p.a.; the suc- 
cessful applicant will become eligible for con- 
sideration for appointment to established staff 
(contributory pension scheme) after two years’ 
qualifying period “nee ations, 
qualifications nm xperience, 
Tneinesring Establishment Officer 
ing House. Lond 


imonials 
ted for interv iew 
(6522 


srendcast- 
don. W.1, within 7 days 


March, 1951 


CHASSIS 


The demand 
month 


HAYES RG/120 RADIOGRAM CHASSIS. 
for this attractive and popular chassis 


| by month. The total price of £13/7/6 oe an Sin. 


loudspeaker, and all packing and carriage char, 


Fully 
guaranteed for one year. Full details will gladly ‘be sent 
you by return of post. 

ARMSTRONG CHASSIS. We hold the largest stocks of 
Armstrong chassis in the Midlands, and are the sole 
Birmingham agente. The full range as shown on page 91 
can be seen and heard in our showroom. Open all day Sats. 


THE HAYES COMPANY 
1 ALCESTER RD., MOSELEY, BIRMINGHAM, 13 
Phone : SOUTH 0202 


mathematics 


y 


Maths become really easy and 
interesting when you enrol for 
a Home-Study Course with the 
T. & C. RADIO COLLEGE 
Write to the Principal for free 
booklet ‘W’ . 


R. Heath Bradley, 
50 Harland Rd., Seuthbourne, 
Bournemouth. 


ANY SIZES CUT OR FOLDED 


Television Demonstration 
of Sets and components every 
Friday 8-10 p.m. 
TELEVISION CIRCUITS FOR 
THE CONSTRUCTOR 
New Second Edition 1/6 post free. 
HAYNES RADIO Ltd. 
Manufacturers of the complete range of Television 
Receiving Equipment. 
Queensway ‘ Enfield 


ENGINEERS ! 


Whatever your 
“ ENGINEERING “OPPORTU pull detail at Ms 

the easiest way to pess A.M.I.Mech.E., oa 

CITY & GUILDS (Electrical, 


176 PAGES 


Free! 


Middlesex 


—+4 


ng 
less than £12 a week,tell 
us what interests you 
and write for your 


- of 
: pins > 1 | a 
— FREE! 


BLE. 


387 Shakespeare Heo. 
} 2-19. Stratford Place, 
London, W.1. 


WIRELESS Wort 


BUSINESSES FOR SALE AND WANTED What we 
ADIO and television business in North Herts have done a tho imes we can do 
town, excellent position, living accommo- , you.See the B.N.R.S. Advt. on 
dation, double fronted shop ,lease at low rent. page 97. (0172 
present Goss 3s £80 per week, growing, good agen- 5 EE the yrerid. 600 Radio Officers required: 
cies; £3,250 including equipment (s.a.v.).—Apply mp for prospectus to Britain's 
2 leading college: we train most, in shortest gested. 
RY modern and well-established radio and lowest cost.—Wireless College. Colwyn Bay. 
electrical uDyii rpeLevision postal course for ra lio trades 
Examination Board's a Dostal 
courses for P.M.G. 2nd and Ist class Certifi- 
licence. 
of Telegraphy. Ltd 
ndon. 8. a years’ 
oachin students in wien 
tolegrapny and allied subjects. 24 
HE Institute of Practical ’ Radio engiees 
have available home we courses in every 
phase of an evision en 
specialising in the Sopetioal (ne og 
tices in the retail trade: enrolments limited. 
moderate.—The Syllabus of Instructional Text 
may be obtained st — from the retary, 
LP.R.E.. Fairfiel 20. Fairfield Rd.. 
Crouch End. London 
BOOK 
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ENGINEERING DEVELOPMENT, 


).M.I OTHING succeeds like success! 


microwave technique and ability to 
originate circuitry r 
good salary and excellent pros 
Applicants should write. quoting ED Se an 
give full details to Personnel Department 
Engineering Development, Ltd., Blyth Ra 
16410 


‘ me 
SITUATIONS WANTED 
Ww. oe engineer. qualified, widely experi- 
H.F. communication system, en- 
gineering. ode position in industry offering 
in —_ encouragement and scope for ability. 
2 


OX 
ECH. administration, engineer, aged 
capable technical writer and correspond- 
ent, socks port with scope for initiative, experi- 
enced in administration of service department of 
large company 7990. 
MBITIOUS. 


Br yp t £4.500.—Box 8292. 
NCIAL PARTNERSHIPS 
ARTNERSHIP offered for young radio and TV 
engineer, small capital needed. North Lon- 
don.—Box C+? 16467 
ECHNICAL TRAINING 
a” 3 = Guilds ae age etc.), on “No 
30, —No Fees’’ terms. Over 95% suc- 
pa Por full details of modern courses in all | 
——— = oe yy a send ov our | 
-page han: nd post free I. 
(Dept. 388A), 17, Stratford Place, London, W.1. | s, INSTRUCTIONS, ETc. 
neer PAINTS, CELLULOSE, ETC | pms book about transmitters. ** Radio Com 
PpAnt spraying handbook. 3/6. post tree: cellu- munication Transmitters.”’ by J. J. Hupert, 
and synthetic paints and all spraving | A E Paul University, Chicago, U.8.A.; pub- 
free Lennar 3 ishe 
1020’ ATA SCIENTIFIC PROGRESS, Ltd., 63. Kensal 
Rd., Lo w Pr 24/-. {6379 
unticoens: 5,000 align- 
n perheterodynes. 4/9 post 
free. The Practical Radio pone go quarterly 
uublication x the Institute. sample iy 2/- post 
rship and examination a date 1/- 
tary, I.P.R.E.. 20. Falrneld 


en 
t. Dip., ), res 
interesting post in near on Yorks, experience 
ines. elec 5 s. light elec. machines. 
radar (4 3 electronic development 
work.—Box 8267. 16435 
SERVICE manager, qualified radio and T/V 
‘J engineer, in complete charge service depot, 
requires change, preferably coastal district, ex- 
perienced most makes and types receivers, full 
member G.R.S.E., on T/V ——— Trade Register, 
clean driving licence; age 30, married, accom- 
modation desirable.- bor “a28 84. {6470 


MANUFACTURERS—we 


hold large stocks of components 
and can offer immediate Delivery 
of many components that are in 
short supply. Send us your 
enquiries or ‘Phone Luton 2677. 


Express Delivery from 


COVENTRY RADIO 


189, Dunstable Road, Luton 


B 
nope electrical 
H.N Grad.1.E.E 
requisites. supplied; catalogue 
Brooks. 53. Harold Wood 1, Fomiord 


TELEVISION. 


THE GOTHIC TELEVISION SCHOOL is the 
only school in Great Britain devoted solely to 
training in een: the school specializes in membe 
ranteed home-study training for post free.—Secre 
R.T.E. Telev ision Servicing Certificate and _ London, N.8 
Brit-LR.E. Television examination; full ne ee 


LLEGE. Southampt on. De- 
partment of Electronics 

THE Department of Electronics (Professoy E 

Zepler) gives an advanced course at Honours 

ak standard in electronics. 

ful 

| gran 


| i 
° and fdpiication for admission should be 
now the Academic Registrar, from whom 
further details may be obtained. {6429 
DIO training—P.M.G. exams. and 1.E.E 
“Diploma: prospectus free. ~Sechnical Fs 
ua 


THE POLYTECHNIC 
309 REGENT STREET, W.! 


Electrical Engineering Department 
Head of Department : 

W. H. DATE, B.Sc. (Eng.), M.LE.E. 
A Special course of four lectures on 
ULTRASONICS and its Applications in 
Industry will be given by L.f. FARREN, 
M.B.E., Whit. Schol., M.1.E.E., D.LC., 
Member of the Staff of the Research 
Laboratories of the General Electric 
Company Ltd., on Fridays at 6.30 p.m., 
commencing March 2nd, 1951. 

Fee for the Course - - - 

4 syllabus may be obiained on application to 

the undersigned. C. JONES, 


Director ‘of Education. 


TRELESS operating; attendance and postal 

ses; stamp for reply to Manager. The 
Wireless School, 
-M.1.Mech.E., 
Guilds, etc.. 

over 95% successes. 


108. 


For details of exams and 

courses in all branches of engineering. build- 
in, oe write for 176-page handbook—tfree 

BLE T (Dept. 387B), 17. Stratford Place, Lon- 

. 0118 


HALLICRAFTER SBC GIOE ¥ 


Complete station including speech amplifier, -], AMSA 


special aerial coupler, mcs. tuning unit, 
LF conversion kit, junction box, multi tapped 
auto transformer, dynamic and carbon mike o é 
and £50 worth of brand new spares, service spells Quality in 
manual, aerial mast, guys, spare valves > . 
Tape & Wire Recording 
bie Demonstration by erry Mende, Amplifiers, Tape, ete 
8189 c/o “ Wireless World ORDER YOUR HIGH QUALITY 
| eggs ta TAPE MECHANISM NOW! 


*“Radiospares” 
Quality Parts 


The TELECRAFT 


to keep transmitter serviced for years £175. 
Carriage free U.K. or U.K. port. Shipped 
anywhere quickly at cost in original shipping 


Constructor’s Envelope : Amplifier Equip- 
ment. 4/3 Post Free (G.B.) 
“* Magnetic Tape Recording” » 4th Edition 


} AERIALS ENSURE THE revised & enlarged. _tb Post’ Free (G.B.) 
| BEST TELEVISION Write for Latest Price List 
| TRY ONE AND SEE FOR {| ——AUDIGRAPH | LTD. 


| MR3, Gre s 
YOURSELF ee” OCKLEY, BIRMINGH. _ is ‘ae 


Service Engineer's 
‘irst Choice 


* 


FIZZ CRACKLE POP! 
No, this is not a new brand of mineral water! We 
would just like to remind you that if you want to 
avoid hearing similar noises from that new set you are 
building, you should play eafe, and fit AMPLION 

moulded track” volume and tone controls. The 
result of extensive research these controls are in- 
dividually numbered, and covered by a unique 
guarantee. Small in size, they can be fitted to existing 
sets with ease, and once fitted, can be forgotten. Values: 
50K, 100K, }, 4, lor 2 Meg. Less switch 4/-, single pole 
switch 5/9 d.p.s.,6/6. Ex-Govt. types, less switch 2/9, 


with switch 4/6. 
CHOKES : Ex-Govt. 20 hy. 80 mA., unused, 6/6, 
ex-Govt ; Soe Sa 0.1, 0.05, 0.01, 


9d. post 

CONDENSERS : New 

0.005, 34., mica 0.0005, 0 0002, 44, ot available. 

SILVERED MICA CONDENSERS, 30, “oo. 73 pt., 3a. 

120, 200, 3,000, 4,200 pt., 44. 

HIGH VOLTAGE CONDENSERS : 0.002 mfd. 5,000v. 
6 mfd. 2,000v, test, in cartons, 3/6. 


and other bargains. Please send for a copy, it will save 
you ‘ost paid on orders over 16/-. (Mail 
order only please). 

EED & F 
468 


SKF 
Grosvenor Road, SOUTHPORT 


Accurate tests 
High, Low and Grid 
Bias Batteries. 
Write for leaflet 30M. 


Favourably — in “ Wireless World,” 
1948 


meer Sine Simply rere 
by ae H. Miller 
A.C. Network Analysis 
by W. H. Miller 


CLASSIFAX PUBLICATIONS 
9 White Moss Avenue, Manchester, 2! 


54604 

RADIO UNLIMITED... 
ELM ROAD, LONDON, E.17 Tel.: Key 4813 
AMPLIFIER. A.C. mains, 3-valve, 5 watt 
chassis. Ideal for Mic. & Gram. reproduction. 
Fitted with Vol. and Tone controls, and 
complete with valves, KT61, 6J7 and 5Z4. 
Price £6/7/6 Carr. Paid. 
MOBILE AMPLIFIER. (6-voit). Housed in 
meta! carrying case, complete with plug-in 
vibrator power supply. (Full details on 
request.) S.A.E. Price 9 gns. Carr Paid. 
AMPLION. Guaranteed Volume Controls. 
Semi-midget 10K to 2 Meg. 4/-; SPisw $9; 
DP'sw 6 
AMPLION. Guarameed Coil Pack. 3 
waveband with Gram. switch. 40/4 inc. tax. 
AMPLION |0-Range AC/DC Test Meter, 77/6. 
EGEN Volume controls 10K to 2 Meg. 
Lispindle. Less switch 2/9, W/sw 4/-. 
SPEAKERS. P.M. lightweight. 
makes. Sin. 11/6; 6in. 12/6; 
10in. 16/6 I2in. “. 


Leading 
Bin. 146- 
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INDEX TO ADVERTISERS 


A.A. Tools 

Acoustical Mig. C 
Acru Electric Too! } 
Adcola Products, Ltd 
Aerialite. Lid 

Allan, Richard, Radio, 
Ambassador Radio 
Anders Radio. Ltd 
Antiference, Lid 
Armstrong Wireless & Television Co 
Ashworth, H 

Audigraph. 


Ltd 
Ltd. 


Automatic Boul Wi nder & Electrica! Equipt 
Co., Ltd., The 


A.W.P. Radio Products 


B. & H. Radio 


Bakers *‘ Selhurst "' Rad 
Cc 


Birmingham Sound 
Bradmatic, Ltd 
Brierley, J. H 
ings), Ltd 
Britain, Chas 
British Commu 
British Institu 


nology 
British 
British Nati 
British N.S 
British Physical 


British Rola 
Brookes Crystals, Ltd 
. Lt 


(Gramophones & Record- 


(Rad 
“Tech- 
9 


Insulated Callender’s Cables, Ltd 
_— Radio School 
Co., Ltd 


Laboratories 


Bullanco 
Bullers, Ltd 


Cabot Rad 

Candler Sy 

Champion 

Chapman, C. T. (Reproducers) 
Charles Amplifiers. Ltd 
Cinema-Televi ee Ltd 
Classifax Publi ns 
Clydesdale Supply Co., 
Cohen 

Goemocord at 

Cossor Ltd 
Coventry Radi. ) 


Ltd 


Ltd 


Davis, Alec 
Davis, Jack 
ay ill, Ltd 
Denco (Clacton) 
Donohoe 
Drayton Regulator & Inst: 
Dubilier Condenser Co. (19) 
Duke & C 

Dun Electronics 

Dupley Electronics. Ltd 


Ltd 
Lid 


Supplies 
(Relays) 


Lid 


Edison Swan Electric Co 
Egen Electric, Ltd 


Lid 


a IS 

tic Developments 
Electro Technical Assemblie 
Electronic ede = 
Electronic Pre 
E.M.G Handmade G ramop 
E.M.E Instit 


Erskine Labor: 
Eta Tool Co 


ato r 
(Leice 
Felicity Amplifiers 
Filmer, J. T 
Fluxite, Ltd 


» 0., 
| Haynes Radio. 


Frith Radiocraft Ltd 
FPurzehill Laboratories, Ltd 
Galpins 

Gardners Radio, Ltd 
Garland Bros 
Generai Electric Co.. Ltd 
Glaser, L. 

Goodmans Industries, Ltd 
Goodsell, Ltd 
Grampian Reproducers. Ltd 
Gray, Arthur, Lid 


aon. Seigh & Cheston 
Hartley Co., Lid 
Hatfield instriments 
| Hayes 

“Ltd 


a ig Designs 
WwW. fF 


Ltd 


Ltd 
Telegraph Works Co, 
) 


Hoile, Arthur 
Ho,ley’s Radio Stores 
Homelab Instruments 
H.P oe Services, 
Hunt, » Ltd. 


Lid 


Imhof, Alfred, Ltd. 
Industrial Electronics , 
International Correspondence School, Lid 


Jackson Bros. (London). Ltd 
Johnsons (Radio) 


Lasky's Radio 
Lawrence, G., & C 
Leak, H. J., & Co., . 
Lewis Radio Co. 
Lockwood & C 
London Central Radio Stores 
London Radio Supply Co. 

| Lowther Mfg. Co 

yons, C.aude, Ltd. 

«yons Radio 


. Ltd 


Mail Order Supply Co. 

Major Distributors 

Marconi Instruments, Ltd. 
Marconi’s Wireless Telegraph Co., 
McElroy-Adams Mfg. Group, Ltd 


Ltd. 


30, 


Polytechnic, The 
Post Radio Supplies 
Pratts Radio 
Premier Radio Co. 


Quartz Crystal Co., Ltd 
Radar, Radio & Television 


| Radio Exchange 


Radioepares, Ltd. 
| Ra Ra 


Co 
Radio Merc handise Co., Ltd 


Radiomenders, 


i dio Mfg. Co., Ltd 

Record "Blectric al Co., Ltd., The 
Redifon, Ltd. 

Reed & Ford 
Reosound Engineering & Electrical Co 
Reproducers & Amplifiers, Ltd 
Reliance Mfg. Co. (Southwark) 
Robinson, F. C., & Partners, 
Roding Laboratories 
Rogers Development Co 


Ltd. 
Ltd. 


Runbaken Electrical Products 


Salford Electrical en, 
Samsons Surplus St 

Sangamo Weston Ltd. 

Savage Transformers, Ltd 
Scharf, Erwin 

Sifam Electrical Instrument Co., 
Simon Sound Service 
Smith, G. W. (Radio), 


Ltd 


Ltd 
Ltd 


| Sound Sales, Ltd. 


Southern Radio Supply, Ltd 


Sphere Radio 


| Stability Radio Components, Ltd. 


McMurdo Instrument Co. Ltd 35, 7 


t 
Measuring Instruments (Pullin), Ltd. 


Co 
Modern Electrics, Ltd 
|M R. Supplies, Ltd 
Mullard siectronic 
Multicore Solders, L 
Mycalex, 


Products, Ltd 
td 


Electronic Supplies Co 
New London Electron Works, 
North British Transformer Co 
Northern Radio Services 
Nusound Products . 


New 
Ltd., 


The 


Oliver Pell Control, Ltd 
Olympic Radio Components 
Osmor Radio Products, Ltd 


Painton & Co., Ltd. 


Partridge Transformers, Ltd. 
P.C.A gj 
| Pearce, T. 
Pearson Mm & J 
| Pennine Amplifiers 
Philips Electrical, Ltd. 


' Pitman, Sir Isaac, & Sons. Ltd 


| Tele-Radio’ 


Standard Telephones & Cables, 
Steatite & Porcelain Products, 
Stern Radio, Ltd. 
Sugden, A. R., & Co 
Supacoils 
Szymanski, S 


T. & C. Radio College 

Taylor, Tunnicliff (Refractories), 

Telecraft, Ltd. 

Telegraph Condenser Co., Ltd. 

Telegraph Soe ortian & 
Co., Ltd., 


Ltd 
Ltd 


(Engineers), Ltd 


Ltd 


Cc 
Maintenance 


( 1943), Ltd 
Thermionic Products, Ltd 
Transradio 


Trix Electrical So . 


Ultra Electric, Ltd. 

United Insulator Co., Ltd 
Universal Electrical Instruments 
University Radio, Lt 


Ltd. 


Corpn 


Valradio. 
Vv 


Ltd. 
S. Wholesale Services, Ltd 


| Vi tavox, Lt 


26 | Wayne Kerr Laboratories 


Vortexion, td. 

Walton's Wireless Stores 
Ltd., The 
West Spencer ... 

Westinghouse Brake & Signal Co 
Weymouth Radio Mfg. Co., Ltd., T 
Wharfedale Wireless Works 


Whiteley Electrical Radio Co., Ltd 


|W tico Electronics 


en Transformer Co., 
Wolf Electric Tools, Ltd 
Wright & Weaire, Ltd 


Cc. H. 


Ltd 


Young 


The " 


PYRO 


Neon Mains 

with Screwdriver 

detects voltages 
from 

60-750 


Tester, 


neon bulb ever 


PET: 


Incorporating 


the sensitive 


made. 


most 


Indicating—Polarity. Potential, 
High Frequency, Aerial Radiation, 


etc. etc. 


THE ACRU ELECTRIC TOOL MFG. CO. LTD. 
123 Hyde Road, Ardwick, Manchester, 12 


by Conywatt Press Lrp., Parie Garden, London, 8.E.1. Wireless 
Inpia: A. H. Wheeler & Co. Caxapa: The Wm. Dawson Subscriptio: 
Central News Agency, Litd., William Daweon & Sons (3.4.), Lid. Usirep States: The loteruational News Co 


Printed in Great Britain for the Publishers, [Livre & Sons Lrp., Dorset House, Stamford St., London, 8.8.1 
Werld can be obtained abroad from the following: AvsTRaLia axD New ZeaLanp: Gordon & Gotch, Ltd 


Service Lid.; Gordon & Gotch, Ltd. SouTm Arnica: 
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Condenser leadership 
-from the inside! 


I am Mr. Quest — my ta s to ensure that the 


materials stand up to thei hs, ane by constant 


\periment — to impro\ 


Solid foil 
and paper : 
non-inductive 


sembl 
a is Non-hygroscopic 


processing for 


high performance 


Hermetic sealing 
by rubber bung : 
max. creepage 
Rigid outer ' path 
aluminium ‘ 


casing 


Vice-like 
grip of bung on 
wire prevents 


The ‘Metalmite’ construction shown 
here is a typical example of T.C.C. design: it 
has set a new standard both for compactness 
and ability to withstand extreme tropical 
conditions. Details of any T.C.C. range are 
available on request. 
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WHY IT PAYS TO USE 
Ersin Multicore Solder 


Radio Manufacturers and Service Engineers all over the world prefer to use Ersin Multicore Solder in 
their factories and workshops. Even in the U.S.A. where more cored solder is produced than anywhere 
else in the world, many leading firms insist on British made Ersin Multicore, despite the freight charges 
and import duties which raise its cost above that of the locally made single-cored product. Below are 
some of the reasons why Ersin Multicore has attained such world-wide popularity. 


FOR MANUFACTURERS | FOR FACTORY USE 


EvsinMulticoreSolderisthe Id Frsin Multicore Solder is made as standard for factory use in § 
@ To ~sacr ews - tempat, Ant alloys and 9 gauges, and is supplied on nominal 7 Ib. reels. Other 
Alloys and Gauges can be supplied to special order. Bulk prices 

on application 


containing 3 cores of non-corrosive 
Ersin Flux. Ersin is a high grade 
rosin which has been subjected to 
a complex chemical process to in- ALLOYS. This table shows the Melting Points of the three prin- 
crease its fluxing action, whilst still cipal Alloys used in Electronic and Telecommunication industries 
retaining the non-corrosive prop ie T 

erties. Ersin Flux makes precision Alloy Colour Code Sol Liq. | Bit. Temp; USES 
oldering quicker and more econo- 60 40 Red 183°C 199°C 230 C_ High quality work 
mical —it not only prevents oxida- aol 
tion during soldering, but actually 4555 Crimson Buff 183°C 227°C, 267°C Hand soldering 
cleans the surface to be soldered, 40 60 Green 183 C 238°C 278°C ‘adioand electrical 
removing any oxide from the metal 


a 5 


- : GAUGES. Approximate number of feet per Ib 
Three cores of tlux ensure flux continuity throughout the : - 


length of the solder wire. There are no lengths without 
flux—that means no wasted solder, no wasted time, and 
freedom from ‘dry’ or H.R. joints 


Standard 
Wire Gauge 


assured—no extra flux is required. Three cores of flux 
provide thinner solder walls, giving instantaneous melting 
—an important factor in speeding up repeat soldering 
operations 


Soldered joints made with Ersin Flux do not corrode even 
after prolonged exposure to any degree of humidity. This 
has been tested under climatic conditions ranging from 
the Arctic to the Tropics 


res) Only the finest virgin tin and lead are used in the manu- SERVICE ENGINEERS 


facture of Ersin Multicore, giving complete freedom from 
impurities 


g The correct proportions of flux to solder are always 


Most service engineers sateguard their reputa- 
tion for quality by using only Ersin Multicore 
: Solder, which gives them a guaranteed standard 
cuTs PRODUCTION CosTs 4 of sound, precision soldered joints. 
| j 4° The repair of old receivers may involve making 
rhe economies effected by using Ersin Multicore Solder play an s ; . connections to highly oxidised tags. The extra 
important part in cutting production costs and keeping down / d * speed of the non-corrosive Ersin Flux—con- 
the price of radio equipment. You get more joints per Ib. of . tained in the 3 cores of Ersin Multicore Solder 
Ersin Multicore—there is no waste. Soldering with Ersin Multicore $ : —will enable satisfactory joints to b: made 
is quicker, too, and every joint is a perfect electrical connection =e quickly. There is no waste with Ersin Multicore, 
This saves time ia your inspection department—fewer sets are ; the correct proportions of flux and solder are 
rejected on test. ms 3 cons always present, and as the flux does not tend to 
/ run out of the cores, there is always a supply 
available for the next joint. 
Ersin Multicore Solder is made in 4 specifications for Service 
Engineers, packed in the well-known Size One Carton, which pro- 
vides the most convenient method of carrying solder in the Service 
Engineer's Kit. The wire is drawn out through a hole in the top, 
and cannot become tangled. 


SIZE ONE CARTONS. Contain 60 40 High Tin Television 
and Radio Quality or 40 60 Radio and Electrical Alloy. 


Catalogue Alloy $.W.G Approx. length | Retail Price 
Ref. No Tin/Lead . per carton Subject 


—e 
C 16014 14 0 
C 16018 18 0 
C 14013 13 1 } 0 
C 14016 16 29 feet 5 0 


Specification C16018 is particularly recommended for 
soldering television equipment. 
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